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LABOR 

REQUIREMENTS 

REDUCED, 

MAINTENANCE 

COSTS CUT... 

WITH Pod 
WEMCO-FAGERGREN 73" 

FLOTATION ETFT wee 
Fewer machines and fewer personnel 

Wemco-Fagergren equipment costs 

less, much less, to operate! Operating 

labor is reduced because Fags need 

little or no adjustment to compensate WEMCO OTHER 

for feed variations. Simplicity of 

design and operation assures fewer ® 8 

maintenance problems— and less cost 

There is less wear and replacement 

of parts, less downtime because 

wear-exposed parts are rubber 

covered and an entire mechanism is 

easily removed for inspection and 

repair without shutdown of pulp flow Lower maintenance 

This proved economy plus greater 

recovery adds up to consistent, 

profitable operation under the most 

demanding conditions! If flotation will 

do the job, Wemco-Fagergrens 

will do the job better, at less cost! 

Ask for complete information 

on of 

Western Machinery Company 

650 Fifth St., San Francisco, Calif. 

and throughout the world 



Now! A complete line 

of ATLAS COPCO rock drills 

with the original “Autoleg”! 

TIGER 
BBD 50 BBC 15 BBC 22 

fastest hitting in the line. Ideal general-purpose drill for fast, fast, dependable machine for 

for stoping and development easy drilling in all types “highballing”, long hole drilling 

work! of rock! and tunneling! 

ATLAS COPCO’S TIGER, PUMA, LION Comparison of the Tiger, Puma and Lion 

have all controls under one hand, au- aL: oan mee BBD 50 BBC 15 BBC 22 

tomatic water flushing and original VS Ses so Ss 65 
Weight w/pusher 89 939 

“Autoleg” that retracts automatically a a. salidies 

increasing footage per man-shift! ay a s «en. oe 

Stroke ins 13/4 25/32 23/4 

Sltlas Copco 
545 Fifth Avenue, New York 17, N.Y. 

610 Industrial Avenue 930 Brittan Avenue 

Paramus, New Jersey San Carlos, California 

COlfax 1-6800 LYtell 1-0375 
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ising demands for higher voltages—@nd increasing investments in modern, high-powered machinery—demand 

reliable, field-proven cable. The new Anaconda AC Shuttle Car Cable fulfills these requirement 

FOR ASSURED CONTINUITY OF PRODUCTION AND MAXIMUM 
OUTPUT—NEW ANACONDA AC SHUTTLE CAR CABLE 

Here’s proof: 

After two long years 

ot severe service in 

the Independent Coal 

and Coke mines of 

‘arbon County, Utah, 

Anaconda AC Shuttle 

Car Cable is still in excellent condition—real testimony 

to its reliability and long-range economy. 

Since lost production due to cable failure often costs 

more than the original cable investment, this new cable 

can pay for itself many times ove1 

The construction features which assure reliability 

1. Parallel three-phase construction which makes 

phase-to-phase shorts almost impossible. This flat con- 

struction also gives excellent protection against the 

damage of runovers. Also permits more efficient reel- 

ing. An original Anaconda design. 

2. Breaker strips of tough Nylon prevent grounding 

wires from abrading and cutting the insulation. A pat- 

ented Anaconda exclusive. 

3. All Neoprene construction—results in a flame-retard- 

ant, crush-resistant cable. The first cable with all Neo- 

prene insulation and jacket. 

4. Nylon web reinforcement between cable assembly 

and outer jacket provides increased resistance to me- 

chanical damage. 

5. The special grounding wire construction permits the 

use of ground-type relay systems when desired. 

All these construction features have been proved after 

extensive laboratory testing and tough field service. 

Find out more about Anaconda AC Shuttle Car 

Cable. Call or write your nearest Anaconda district of- 

fice, or The Anaconda Wire & Cable Company, 25 

Broadway, New York 4, New York. 

ASK THE MAN FROM 

ANACONDA 
ABOUT THE NEW AC SHUTTLE CAR CABLE 



MINING 
including the Export Edition, WORLD MINING 

January 1961 VOL. 23, No. 1 

Shirley Basin’s deep uranium ore is sandy and wet so under- 

ground mining has been most difficult. Utah Construction, the 

first producer to go underground, has had to use tightly lagged 

and closely spaced square sets to mine the unconsolidated 

Rotary drilling speeds sinking of air shafts at Ambrosia Lake, 

New Mexico. In one shaft 56 feet was average daily advance. 

Drilling and hanging casing cost $48.00 per foot 

What about gold? where mined and future production out- 
look by two gold experts of the United States Geological Sur- 

vey. Excellent maps and detailed graphs show where gold has 

been mined as key to where you can expect future produc- 

tion 

New Swedish iron ore mill uses magnetic separators and 

Humphreys spirals to recover both magnetite and hematite. A 
special section is devoted to operating tips for spiral users . 29 

Anaconda mixes water from Butte mines with tailing from 

flotation mill to make Silver Bow Creek clear and potable. A 

special floating pH meter assures accurate control 3: 

Northwest Mining Association's convention airs nation’s 
gold woes. Technical sessions cover many operating prob- 
lems 

Mining industry honors R. J. Linney as Man of American 

Mining for 1960; G. S. Scholey as Foreign Mining Man of 

Year; and R. Blair for Technical Achievements of 1960 .. 40 

WHAT'S GOING ON IN MINING 
DOUTNWESE 2.6 occ eos s 

INOPURWESt cc. cccccccccs 49 

Central and Eastern 5] 

DEPARTMENTS 
Drifts and Crosscuts 
Capitol Concentrates 

Production Equipment 

Preview 

Iron Ranges 
Rocky Mountain 
International 

Newsmakers in World 

NEG ns oxic ws rede BO 
Metal and Mineral Prices . 66 

Mining World Advertisers . 68 

m MILLER FREEMAN PUBLICATIONS 

MINING WORLD, January, 1961 

publication is semi-monthly at Lancaster, Pa. 
100 Howard Street, San Francisco 5, California. Subscription in United States, North Central 
and South America, $4.00 per year; other countries, $5.00 per year. Entered as second class miat- 
ter Oct. 10, 1951 at the Post Office at Lancaster, Pa., under act of March 3, 1879. Postmaster 
please MINING WORLD, 500 Howard Street, San Francisco 5, Calif 

Volume 23, No. 1. Published monthly except April, when 
Executive, advertising and editorial offices 

send notice 3579 ito 
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In Cement 
and Aggregates 
the Word for 

Air Separation 
is Sturtevant” 

se 5 A Ei 

in cement... 
Sturtevant Air Separators make possible 
highly efficient closed-circuit systems. 

Large circulating loads increase output, 

eliminate overgrinding. Ball and lining 

life lengthens, power costs are lowered. 

Top quality cement results from precise 

control of finenesses. Standard 16 ft. 
Sturtevants deliver raw fines up to 70 tph, 

finished fines up to 260 bph. 

in aggregates... 
Sturtevant Air Separators classify sand 

without water, clean sand by de-dusting it. 

Pre-classification by air can also increase 

screening production by removing screen- 

blinding fines. In blending operations, 

Sturtevants select desired fines from 

grinder throughput. This graded product 

| is then used to overcome fineness mod- 

ulus deficiencies. 

Send for Air Separator Bulletin No. 087. 

STURTEVANT 
MILL COMPANY 

157 Clayton St., Boston, Mass. 

Crushers « Grinders * Micron-Grinders ¢ Separators 
Blenders * Granulators « Conveyors « Elevators 



ROCKOVER 
SKIP SYSTEMS 

in use since 1949 

 [lete) 

NATIONAL IRON COMPANY 
50th Avenue West and Ramsey Street e Duluth 7, Minnesota 

Subsidiary of Pettibone Mulliken Corporation, Chicago 51, Illinois 

MINING WORLD 
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Mine More Gold 
The London Gold Rush, the continuing drain on the United 

States’ gold reserves, and the drastic steps taken to prevent spend- 

ing of United States dollars abroad have drawn the attention 

of all citizens to gold. 

Unfortunately there have been too many proposals by too many 

economists, professors, bankers, and hysterical Armed Services 
wives about the gold crisis. Unfortunately all of them have failed 

to remember that the United States gold reserves are not fixed, 

nor is the gold turnover a one-way street. 

Starry-eyed bankers dream of unenforceable, foolish, and 

without doubt unlawful proposals to prevent United States citi- 

zens from owning gold outside the United States. This proposal, 

which would establish different laws, rules, and regulations for 

citizens dependent solely on their geographical location is a 

typical example of high level thinking to solve the gold crisis. 

At long last the country now has a clear, definite, and mean- 

ingful statement on gold—a statement and recommendation to 

call attention to the long neglected yet so obvious fact that the 

gold reserve can be increased by mining more gold. Gold so ob- 

viously is not a one way street. 

It took Dr. Donald H. McLaughlin, president of the Home- 

stake Mining Company, to point out that the way to increase 

gold production was by federal subsidies. Speaking before the 

State of California Committee on Manufacturing, Oil, and Min- 

ing he recommended a small subsidy to mines already producing, 

with larger subsidies for closed and new mines. 

The gold problem is not a one-way street. We need more gold, 

not illogical and crazy schemes to conserve what we have. 

Meet Fred Sargent 
This is your introduction to 

Mininc Worip-Wortp MINING’s 

new midwest district manager, Fred 

R. Sargent, who is making his head- 

quarters in Chicago, Illinois. He 

will be in charge of advertising sales 

and services in this area which in- 

cludes the important Minnesota 

and Michigan Iron Ranges, the na- 

tion’s largest zinc-producing dis- 

trict—eastern Tennessee—and the 

new lead and iron belts in Missouri. 

Fred's education and engineer- 

ing experience make him ideally suited for service to all MINING 

Wor _p advertisers and readers in this area. In 1951 he graduated 

from the College of Mines at the University of Arizona as a min- 

ing engineer. He immediately started working for Kennecott 

Cooper Corporation at Ray, Arizona. During his employment at 

Ray he worked in the engineering, industrial engineering, and 

mine production departments, with a leave of absence to serve 

in the United States Navy during the Korean War. Fred left Ray 

as pit production scheduling foreman and went to work as assis- 
tant pit superintendent for Kaiser's Permanente Cement Com- 
pany at Permanente, California. He resigned this position to join 

Mintnc Wor vp. His knowledge of large scale open pit mining 

will be a welcome addition to the professional diversity of the staff. 



Each KREBS CYCLONE handles 
mim 2,050,000 tons 

«cog. Of primary ball mill 
me discharge wit 

ER TM, 
" 

One of 4 banks of Krebs Cyclones 

(4 in each bank) in primary 

closed-circuit grinding opera- 

tion at Silver Bell unit of 

American Smelting and 
Refining Company. 

2,050,000 TONS 

INCLUDING 

CIRCULATING LOAD 

Krebs Cyclones are equipped with specially 

designed replaceable liners. Rubbers liners of pure 

gum or Neoprene are molded under extremely 

high pressure. This technique eliminates internal 

porosity, resulting in a rubber of greater density 

without reducing the resiliency. Correct fit of the 

liners is assured, and a smooth glassy surface is 

maintained for superior performance during the 

greatly extended wear life. Wear increases toward 

the apex of the conical section and for very abrasive 

slurries the lower cone and apex section are 

frequently lined with Refrax or other special material. 

/ 

Hy Te AY 
} 

tJ 

4 J * . a | “ 

A ' 

> IN HN \ 5 i | \ 

AL ‘ 
- 

é 
PP yy 

Rea! fe: af 
| ff OR 

it\e 

\ 

| REFRAX APEX i 
ASSEMBLY 

EQUIPMENT ENGINEERS INC. 
737 LOMA VERDE AVENUE - PALO ALTO, CALIFORNIA 

HEAD LINERS 
LAST 940 DAYS 
HANDLING 
2,050,000 
TONS 

CONE 

LINERS LAST 

365 DAYS 

HANDLING 

897,000 TONS 

Detailed operating and 
metallurgical report of this 
operation are available 
upon request to Equipment 
Engineers Inc. 

MINING WORLD 



CAPITOL concentrates 

GOVERNMENT ACTION AND REACTION AFFECTING MINING 

New Congress Gets Many Minerals Bills . . . 

A field in which early legislative 

action can be expected is the one 

connected with the domestic produc- 

tion of such minerals as lead and 

zinc, fluorspar, manganese, tungsten, 

C.. the producers of which have 

been put out of business because of 

withdrawal of government subsidies 

and competition from foreign im- 

ports. The same coalition of: senators 

and representatives, who last session 

pushed through the lead-zinc bill 

only to have it vetoed, can be ex- 
pected to present to Congress a 
broader type of minerals legislation. 
They were highly encouraged when 
candidate Kennedy stated he would 
have signed the lead-zinc subsidy bill. 

Udall’s Interior Secretary Appointment Receives General Approval From Miners . . . 

The principal news from Wash- 
ington revolves around the selection 

of the members of his cabinet by 

President-elect Kennedy—and _ru- 
mors about the appointments still to 
be made. 

From the beginning, Representa- 
tive Stewart Udall of Arizona seemed 

to be the favorite for Secretary of 

Interior. Therefore, the formal an- 
nouncement on December 7 came as 
no surprise. He will resign from Ari- 

Lead-Zinc Import Quotas Will 

The White House, on November 

, announced that President Eisen- 
hower had concurred in a recent 
finding of the Tariff Commission that 

no move should be made at this time 

toward relaxation of the quotas on 

lead and zinc established in October 

1958. The President’s action means 
that the quotas will continue. 

The announcement said that Pres- 
ident agreed with the 

Tariff Commission that there was 
not sufficient reason at this time to 

reopen the action 

9 5 

Eisenhowe1 

escape clause 

zona’s second congressional district. 

At 40, he will be the youngest In- 
terior Secretary since Julius Krug in 
1946. Also, he is the first and only 

citizen of Arizona ever to be given a 
cabinet post. 

When he accepted the appoint- 
ment he said, “In many ways my 
own state is a compact image of the 

Interior Department.” He plans to 
do much more for the American In- 
dians, for conservation, reclamation, 

Continue To Apply... 

which resulted in quotas on imports. 
The commission’s study was made 
under an executive order which re- 
quires a periodic review of affirma- 
tive actions taken under the escape 

clause, which permits quotas when 
imports threaten the industry. 
The President’s decision was no 

surprise to the lead and zinc pro- 

ducers. His approval of the Tariff 
Commission’s findings had 
deemed a foregone conclusion. 

However, two unknown factors 

still confront the industry. The first 

been 

public power, and public lands. While 
he has not publicly announced any 
plans for mining he knows the indus- 

try and its problems from member- 
ship in the House Committee on In- 
terior and Insular Affairs. He has 
supported lead-zinc bills, the domes- 
tic minerals stabilization program, 
and purchase of copper. 

There seems to be general agree- 
ment that Udall will make a good 
Secretary of the Interior. 

one concerns the position which the 
new Administration will take when 

it comes into power in January. Some 
foreign producers are hopeful that 
quotas will be abolished, but admit 
it largely depends upon President- 

elect Kennedy’s selection of appoint- 

ees to key minerals posts. 
The second unknown is what ac- 

tion Congress may take in response 
to urgings from that segment of the 

industry which favors scrapping of 
import quotas and increasing import 
duties on the two metals. 

Aluminum Producers Will Fight Tariff Cuts on Primary Aluminum . . . 

Domestic producers of aluminum 

are registering their opposition to the 

United States government’s decision 

to place primary aluminum and al- 
loys on a supplementary list of items 
on which the United States is willing 
to make tariff concessions at the 

General Agreement on ‘Tariffs and 

Trade in Geneva in January. 
The major producers are expected 

to urge dropping primary aluminum 
from the bargaining list when pub- 

lic hearings are held by the Tariff 
Commission and the Committee for 
Reciprocity Information starting Jan- 
uary 5, 1961. If successful, they 

probably will attempt to secure a 

limit on any tariff concession at the 
so-called “peril-point” hearings at 
which the Tariff Commission will 

study the point below which the du- 

ties cannot be cut without injuring 

domestic industries. The present tar- 
iff is 1.25 cents a pound. 

Export Problems Are Discussed by Mining Equipment Manufacturers . . . 

Representatives of the mining ma- 

chinery and equipment manufactur- 

ing industry met with Department of 

Commerce officials last month to dis- 

cuss the handicaps encountered when 
attempting to expand export busi- 
ness. The meeting was one of a series 

the department has been holding 

JANUARY 196] 

with key United States industries to 

develop measures which the govern- 

ment might take to aid in increasing 

exports. 

Spokesmen for the mining ma- 

chinery industry cited tariffs, quotas, 
licensing and exchange controls, and 

government “red tape” encountered 
abroad in the processing of import 
licenses as the principal handicaps to 
foreign sales. They also noted that in 
some instances domestic concerns are 
able to hold foreign business only by 
setting up subsidiaries in other coun- 
tries. 



L see Here’s how it works: 
a spray of liquid enters the col- 

lector along with the dust. An 

impingement screen helps to 
encase each particle with liquid. 
Then fixed vanes impart a 
whirling motion to the wet, dust 
laden air. Moisture and dust 
particles are thrown .to the sides 
by centrifugal force and drain 
into a sump. 

The Western Precipitation 

JOY MIGRODYNE 
SCRUBBER PACKS HIGH EFFICIENCY 

“V/10 THE SPACE 
By combining two proved principles of dust collection, the Joy Microdyne 
collects over 99% by weight of dust particles 5 microns and larger; 92% of 
2-micron dust. This means cleaner air. 

Because of its unique design the Joy Microdyne is extremely compact .. . 

1/10 to 1/20 the size of conventional wet collectors. For example: an 8000 

cfm unit is only 26” in diameter, 130” long. This means lower initial cost and 

easier installation . . . in fact, the Joy Microdyne can be installed as part of 

existing ductwork. 

The Joy Microdyne Scrubber is another in the wide range of dust collec- 

tion equipment offered by Western Precipitation—by far the most complete 

line in the industry. Write for descriptive literature! 

The liquid used may be 
water, oil or solvents, depend- 
ing on the material being 
collected. 

WESTERN 

PRECIPITATION 
| DIVISION OF JOY MANUFACTURING COMPANY 

1000 WEST 9TH STREET, LOS ANGELES 54, CALIFORNIA 
NEW YORK 17 «CHICAGO 2¢ PITTSBURGH 2+ATLANTA 5+SAN FRANCISCO 4 

IN CANADA: 8285 MOUNTAIN SIGHTS AVENUE, MONTREAL, P. Q. 

Y 
Cottrell 

Precipitators 

y 

Multiclone 
Dust Collectors 

ra 
Therm-0-Flex 
Hi-Temp Filters 

Dualaire 
Reverse-Jet Filters 

’ , 

Turbulaire-Doyle 
Scrubbers 

ap 
Joy Microdyne 

Scrubbers 

a 
Combination 

Units 
Holo-Flite 
Processors 

Hi-Turbiant 
Heaters 
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Improved 

Timken air-leg 

bit gives 

longer bit and 

insert life 
You can cut your air-leg drilling costs with the 

improved Timken” tapered socket carbide in- 

sert bit. One reason—you get more hole-per-bit. 

Our new brazing process bonds the carbides 

firmly to the bit body for greater shock re- 

sistance. Inserts and bit last longer. 

Another reason you save: The improvements 

in our heat treating process produce bit bodies 

of more uniform hardness and structure than 

ever before. The result is greater strength, 

practically eliminating ring-off and breakage. 

More savings for you if you are using in- 

traset steel. With Timken removable rock bits 

you can change bit gauge sizes fast on the same 

steel instead of changing the whole steel. And 

you don’t have to throw away good drill steeis 

after the carbide tips have drilled out full life. 

Get full details about the money-saving TTC 

bit in free brochure, “Timken Removable Rock 

Bits”. Write: The Timken Roller Bearing Com- 

pany, Rock Bit Division, Canton 6, Ohio. 

Cable address: “TIMROSCO”. Makers of 

Tapered Roller Bearings, Fine Alloy Steel and 

Removable Rock Bits. 

REMOVABLE YET ONE-PIECE STRONG 

Timken bits offer the advantage of removability 
plus one-piece strength. The tapered socket is 

consistently uniform, assures a secure union be- 
tween bit and drill steel, detaches easily, reduces 

breakage. 

removable rock bits 

9 
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Lima Type 2400 dragline speeds iron ore stripping operations. 

Limas dig, strip 
It takes a rugged breed of men and 
machines to mine the ores deposited 
so willfully around the globe by nature. 
Limas are part of that special breed. 
For wherever mining jobs call for more 
digging, stripping and loading capacity 

. at less cost . . . you will find Limas 
doing more than their share of the 
work. 

Muscled for big jobs 

The Lima Type 2400 is muscled for the 
really big mining jobs—as a variable 
capacity dragline, 8 cu. yd. shovel, or 
110-ton crane. It is mounted on wide 
and long crawlers for extra ground 
contact and easy handling. Large-diam- 
eter drums are extra wide for increased 
cable capacity. 

Anti-friction bearinzs reduce weur 
at all important bearing points. Large 

or load more 
air-operated clutches give instant re- 
sponse to controls. Torque converter 
increases output, reduces shock load- 
ing, prevents engine stall, gives cables 
longer life, and lowers maintenance. 

Lima quality pays 

These are only a few of the many qual- 
ity features that pay off for you with 
a Lima. As hundreds of mining oper- 
ators have found, Lima’s extra engi- 
neering features and built-in quality 
mean greater tonnage and higher profit. 

There is a Lima type and size for 
every mining operation! Shovels %4 to 
8 cu. yds., variable capacity draglines, 
cranes to 140 tons. Get full informa- 
tion today from your nearest Lima dis- 
tributor on powered-for-profit Limas— 
or write to us. 

for less cost! 

This team of hard working Lima shovels 
speeds Mesabi Range ore loading. At left, 
1% cu. yd.; at right, 342 cu. yd. 

DISTRIBUTORS IN PRINCIPAL CITIES OF THE WORLD 
CABLE ADDRESS: LIMASHOVEL 

eno 

LIMA Construction Equipment Division, Lima, Ohio |r 
- 

LDV IN 

Shovels * Cranes °* Draglines ™ 

LIMA: HAMILITon 6105 

Pullshovels °* Roadpackers ° Crushing Equipment ° 

> = oy © 
4 Ham Asphalt Plants 

MINING WORLD 



You get 

selectivity 

—_—" rf — CF&I Space CF.z.I Space Scre ens 

Screens with Rectangular Openings have high 

percentage of open area, provide considerable 

at see. von io Whether you want high throughput, maximum accuracy 

=| i? =| oar an were or long service life, there’s a CF&I Space Screen that 

| - a 1 BS it ¥i ay will give you the results you’re looking for. You can 

choose from screens with almost any combination of t ' 

openings, weaves and crimps, edge preparations 

| 

| | 

' 

q—i-~/# a a | 

and effective open areas. CF&I has the experience and 

facilities — as symbolized by our Corporate Image — to 

supply screens to meet your most exacting requirements. 

All CF&lI Screens are available in a complete range 

of metals including carbon, alloy and stainless steels, 

' mn i=m | ie <2luminum, bronze, Monel and many other alloys. For 

Cri a tet tat further information on the screens described here or on 

any in the CFal line, contact a local CF&I sales office. 
t{—t—t —) —t —t -!t -t = 

FREEDOM FROM CLOGGING AND BLINDING 

— The greater open area of CF&I Long Slot 

Space Screens, plus intense vibration of wires 

on the long sides of openings, prevents ma- 

terial build up. 
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LONG LIFE — Even under severest 

operating conditions Double Crimp 

cloth is most effective. That’s because 

It’s built so all wires get equal wear 

VERY ACCURATE SIZING — Because 

each wire of Lock Mesh Cloth is con- 

structed in a “locked-in” position, it’s 

one of the best available for vibrators 

MINIMUM RESISTANCE TO MATERIAL 

FLOW — With all the crimping on the 

underside, CF&i Space Screens with 

Flat Weave set up minimum turbulance 

and trommels to materials going through. 

CF:«:i SPACE SCREENS 
THE COLORADO FUEL AND IRON CORPORATION 

In the West: THE COLORADO FUEL AND IRON CORPORATION — Albuquerque * Amarillo * Billings * Boise * Butte * Denver 

El Paso * Farmington (N M.) * Ft Worth © Fresno * Houston * Kansas City * Lincoln © Los Angeles * Oakland * Oklahoma City 

Phoenix * Portland * Pueblo * Sacramento * Salt Lake City * San Francisco * San leandro * Seattle * Spokane * Wichita 
In the East: WICKWIRE SPENCER STEEL DIVISION —Atlunta * Boston * Buffalo * Chicago * Detroit * New Orleans * New York ¢ Phila. 

CF&Il OFFICE IN CANADA: Montreal CANADIAN REPRESENTATIVES AT: Calgary * Edmonton * Vancouver * Winnipeg 
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HUMPHREYSPIRALER i svensk jarnanrikning 

HUMPHREYS 
ENGINEERING 
CO « 

RAL 

HUMPHREYS 
SPIRAL CONCENTRATORS 
Scandinavian Installation 

For Recovery of Iron 
See Featured Article on Pages 29, 30 and 31 of this Issue 

SALES AND MANUFACTURING AGENTS 

AUSTRALIA: SOUTH AFRICA: SWEDEN: 

JOHN CARRUTHERS EDWARD L. BATEMAN LTD. SALA MASKINFABRIKS A-B 

& CO. PTY. LTD. JOHANNESBURG SALA 

EDGECLIFF, N.S.w. 

SALES AGENT—ENGLAND - THE GENERAL ELECTRIC CO.,LTD. 

(FRASER & CHALMERS ENGINEERING WORKS) ERITH, KENT 
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There’s a “Euc” Rear-Dump 

just right for your work! | 40 
TONS 

Whatever your mine and quarry hauling job may be — stripping 55 

overburden, waste disposal, moving ore, rock and other materials — TONS 

there’s a type and size of job proved Euclid that can cut costs and 

step up production. With unmatched field experience and the parts 
PLUS 

For facts and figures proof that Euclid work-ability can mean 12, 22 and 

lower costs and bring a better return on investment, call the Euclid 35-TON 

dealer in your area. 

and service facilities of a world wide dealer organization, ‘“‘Eucs” 

meet every requirement for big performance on the toughest jobs. 

Semi-Trailer 
EUCLID Division of General Motors, Cleveland 17, Ohio 

Plants at Cleveland and Hudson, Ohio and Lanarkshire, Scotland Rea f- Du Mps 

CM 
EUCLID EauiIpMENT 

FOR MOVING EARTH, ROCK, COAL AND ORE 



ONLY LOADER WITH... 

You shift from any one gear to any 

other—forward or reverse ...on-the-go. 

Allis-Chalmers tractor loaders make 

fast work far easier for any operator. 

It’s simple for a tractor loader operator to work 

faster—get more done. It’s just aseasy for him to go 

into a higk gear as into a low gear—forward or 

reverse. ONE LEVER controls both speed and 

direction. No fumbling around with two or more 

levers or a combination of levers and foot pedals. 

Besides operating simplicity, a tractor loader has 

firmly connected axles—attached to frame with 2-inch 

diameter steel pins . . . no rolling and shifting under 

load. Extra stability lets operators get and deliver 

move ahead with 



.. SINGLE-LEVER SHIFT 
Now available in Persian Orange 

or Allis-Chalmers Yellow at no extra cost. 
bigger loads with greater comfort. Add extra reach 

for fast, even dumping and you can see why pro- 

duction is higher with an Allis-Chalmers tractor 

loader. Let your dealer show you. Allis-Chalmers, 

Construction Machinery Division, Milwaukee 1, 

Wisconsin. 

The ‘‘Big Three’’ tractor loaders range in size from 

the TL-14 with 5,300-lb carry capacity to the TL-20 

(shown) with 9,000-lb carry. Each has a family of 

buckets—18 bucket loader combinations in all. 

ALLIS-CHALMERS 
... power for a growing world 



ROEBLING ROYAL BLUE WIRE ROPE 

DESIGNED AND MADE TO SERVE YOU WELL 

This is the inside view of Roebling Royal Blue — its core has been removed to 

ROYAL BLUE: We put a /ot of work 

into it— You get a lot of work out of it. 

show the uniformity and symmetry of the rope structure. It’s not only what's 

outside that counts; it’s what’s inside as well. You see how concerned we are with 

internal security. 

All the inspections and tests that Royal Blue goes through enable us to know that 

the rope we build will do what we sell it to do. These quality control measures 

help us —as they do you — to take the long view of Royal Blue. A brochure on 

long-lasting Royal Blue, its resistance to shock, abrasion, crushing and bending, 

is available on request. Ask your Roebling wire rope distributor or write to 

Roebling’s Wire Rope Division, Trenton 2, New Jersey. 

ROEBLING 
Branch Offices in Principal Cities « John A. Roebling’s Sons Division, The Colorado Fuel and Iron Corporation 
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—€— CYANAMID _ 
» NunOnnatnaninbiiieeses 

“ore-dressing ideas you can use” 

Now commercially available... 

AEROFLOAT™ 194 Promoter 

New Cyanamid general-purpose 

sulphide promoter ! 
CYANAMID DE MEXICO, S.A. de C.V. 

Apartado Postal 283 “ . .» nici . . 
Mezico 1, D.F., Mexico A recent development by Cyanamid’s Mining Chemi- 

CYANAMID OF GREAT BRITAIN LTD. 
Bush House, Aldwych, 

. London W.C. 2, England 

SOUTH AFRICAN CYANAMID (PTY.) LTD. 
P.O. Box 7552, 

Johannesburg, Union of South Africa 

Byanamip INTER-AMERICAN CORPORATION 
Sucursal del Peru 

Casilla 4393, Avenida Tacna 411 
Lima, Peru 

CYANAMID AUSTRALIA PTY. LTD. 
Atlas Building, 406 Collins Street 

Melbourne, Australia 

CYANAMID (FAR EAST) LTD. 
506 Nikkatsu International Bldg. 

Yuraku-Cho, Tokyo, Japan 

CYANAMID OF CANADA LIMITED 
Montreal, Quebec 

Sales Offices: Toronto, Montreal, Vancouver 

Cyanidation Process Chemicals 

Flotation Reagents 

Flocculating Agents 

Film Forming Agents 

Surface Active Agents 

High Explosives 

Permissibles 

Seismograph Explosives 

Blasting Agents 

Blasting Caps 

Electric Blasting Caps 

Blasting Accessories 

cals Laboratories, this new water-dispersible flotation 

promoter has already proven itself in a six-month 

plant scale trial at a leading U. S. copper operation. 

Plant results have confirmed its early promise as an 

effective and selective metallic copper and copper 

sulphide collector in LPF (leach-precipitation-flota- 

tion) circuits at acid pH levels. 

While AEROFLOAT 194 Promoter is a liquid with 

many of the properties of older-type oily promoters, 

it may also be mixed with water to make a 5% or 10% 

solids dispersion for closer control of feeding. Or, it 

may be fed undiluted to the flotation, grinding circuit 

or conditioners. AEROFLOAT 194 Promoter has also 

shown promise as an auxiliary promoter in combina- 

tion with AERO*® Xanthates or other AEROFLOAT 

Promoters. 

Successful use as a copper collector has encouraged 

investigation of AEROFLOAT 194 for flotation of 

other sulphide minerals. Results have been quite en- 

couraging on lead and zinc ores. Effective dosage 

rates range from 0.01 to 0.2 Ib/ton of ore. If you would 

like to evaluate its possibilities in your mill, get in 

touch with our nearest office for working samples and 

a technical data sheet. 

AMERICAN CYANAMID COMPANY 
EXPLOSIVES AND MINING CHEMICALS DEPARTMENT 

CYANAMID INTERNATIONAL — Mining Chemica/s Department 

Cable Address:—Cyanamid. New York 

3O ROCKEFELLER PLAZA, NEW VORK 20, N.Y. 



ENGINEERED 
AND BUILT 
TO YOUR 

FLOW-SHEET 
When we design and build to your 

flow-sheet, processes are critically an- 

alyzed and every step is carefully 

planned for maximum production at 

lowest possible cost. Stearns-Roger 

plants meet your specifications and 

are designed for future expansion. 

We are ready to serve you. 

Stearns:-Rogoer 
THE STEARNS ROGER MFG CO - CENVER RAD 

Denver - Houston - Salt Lake City 

P.O. Box 5888 - Denver 17, Colorado 

! 
ENGINEERS * CONSTRUCTORS 

MANUFACTURERS 
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Exploration has confirmed the ex- 
istence of a large, low-grade molyb- 
denum deposit located on a property 

owned by the Molybdenum Corpora- 
tion of America near Questa, New 
Mexico. 

From June 15, 1957, to June 30, 
1960, exploration work was carried 
out by the company with the finan- 
cial assistance of the Defense Min- 

erals Exploration Administration 
DMEA), and a recent final report 

has disclosed a very considerable area 
of molybdenite mineralization. Indi- 
cated ore calculated from assays of 
drift and diamond drill samples is 
stated as 260,000,000 tons containing 

about 0.25 percent MoS, per ton. 

Additional exploratory work con- 
ducted by the company since Jun¢ 
10, 1960 has extended the area of 
mineralization and disclosed substan- 

tial zones of higher mineral content. 

Exploration activities are continu- 

ing, and additional drifting and drill- 

ing will be carried on to further de- 

fine enriched zones. No decision on 

mining operations will be made until 

the conclusion of present work. 
The Questa mine, where extensive 

exploration has been carried out for 

almost five years, is located in the 
heart of the Red River mining dis- 

trict of northern New Mexico. 

AEC Commitments in U. S. Now Total $1,552,800,000 

The United States Atomic Energy 
Commission has released information 

concerning the 190,674,000 pounds 

of uranium concentrates to be pur- 

chased by the United States govern- 

ment through December 31, 1966. 

The following table is a summary 

prices involved in 27 existing, out- 

standing contracts with domestic 

uranium milling companies. The con- 

tracts give the Commission the option 

of adding at any time specified quan- 
tities of U,O, produced by indepen- 

properties. The figures do not include 

additional purchases which will re- 

sult from contract extensions yet to 
be negotiated. Likewise, the quanti- 
ties indicated and total costs may be 

affected by failure of some mining 
properties to produce the requisite 

of the approximate quantities and dent mine operators amount of ore to fulfill contracts. 

Summary of Atomic Energy Commission’s Uranium Purchase Commitments Through 

December 31, 1966 Under 27 Existing Contracts 

Company 

Anaconda Company 
Climax Uranium Company 
Cotter Corporation 
Dawn Mining Company 
Federal-Radorock-Gas Hills Partners 
Globe Mining Company 
Gunnison Mining Company 
Homestake-Sapin Partners 
Kerr-McGee Oil Industries, Inc. 
Petrotomics Company 
Phillips Petroleum Co. 
Susquehanna-Western, Inc 
Uranium Reduction Company 
Utah Construction and Mining Company 
Western Nuclear Corp. 
Home:stake-New Mexico Partners® 
Kermac Nuclear Fuels Corporation® 
Lakeview Mining Company‘ 
Mines Development, Inc.' 
Rare Metals Corporation of America® 
Susquehanna-Western, Inc.‘ 
Texas-Zine Minerals Corp.* 
Trace Elements Corp.® 
Union Carbide Nuclear Co.‘ 
Union Carbide Nuclear Co.® 
Vanadium Corpcration of America® 

Vitro Chemical Company® 

* Generally $8.00 per pound 
® Contract under review 
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1To July 1, 1962 
N.A. Not Available 

Bluewater, N. M. 

Grand Junction, Colo. 
Canon City, Colo 
Ferd, Wash 
Fremont County, Wyo. 

Natrona County, Wyo. 
Gunnison, Colo. 
Grants, N. M. 
Shiprock, N. M 
Shirley Basin, Wyo. 
Grants, N. M. 
Falls City, Texas 
Moab, Utah 
Freemont County, Wyo. 

Jeffrey City, Wyo. 
Grants, N. M. 

Grants, N. M. 
Lakeview, Oregon 

Edgemont, S. D. 
Tuba City, Ariz 

Riverton, Wyo. 

Mexican Hat, Utah 

Maybell, Colo. 
Rifle, Colo. 
Uravan, Colo. 
Durango, Colo. 
Salt Lake City, Utah 

Daily 

00 
To be built 
1,725 

200: 
1,500 
980 
845 
750 

3,300 
210 

2 July 1 to December 31, 1962, 

5,250,000 
1,036,700 
898,000 
999,200 

1,363,200 
1,138,000 
823,200 

4,020,600 
942,200 

1,024,000 
5,861,700 
337,500 

6,175,500 
2,961,400 
2,828,600 
3,459,600 

16,269,000 
805,000 
938,600 

1,096,000 
1,435,000 
3,097,500 
1,255,500 
5,772,800 
2,490,500 
1,750,000 
1,403,100 

$8.00. 

Pounds 
Post- 

April 1, 

1962* 

10,708,500 
1,560,800 
1,503,100 
2,610,400 
3,700,200 
3,091,000 

205,800 
10,680,000 

872 700 
3,158,800 
13,345,500 
1,247,400 

14,773,000 
8,432,700 
8,526,900 

21,375,000 
766,600 

1,298,300 
8,407,500 

to stretch-out * Under 

Total Sales 
Value Post 

July 1, 

1962 
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construction. 

End of Current 
Contract 

December 31, 1966 
December 31, 1966 
February 28, 1965 
December 31, 1966 
December 31, 1966 
December 31, 1966 
December 31, 1962 
December 31, 1966 
June 30, 1965 
December 31, 1966 
December 31, 1966 
December 31, 1966 
December 31, 1966 
December 31, 1966 
December 31, 1966 
March 31, 1962 
December 31, 1966 
November 30, 1963 
March 31, 1962 
March 31, 1962 
October 31, 1963 
December 31, 1966 
March 31, 1962 
March 31, 1962 
March 31, 1962 
March 31, 1962 
March 31, 1962 

5 Current price 
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Mining Wet Sandy U:O: Ore 

To reach high grade ore horizons, Utah Mining had to battle 

excess water and loose sand at Shirley Basin, Wyoming 

If the Ambrosia Lake miners think 
they have it tough, they should see 

the sandy soup that is being handled 

by the Utah Mining Corporation at 

Shirley Basin, Wyoming. Here, un- 

derground workings are timbered 

continuously with close square sets 

and tight lageing to prevent danger- 

ous sand runs. Spiling is driven at 

most working faces. Over 7,000 gal- 

lons of water a minute are pumped 

to the surface to keep the water table 

below the working level—and even 
with this, perce hed water zones are still 

bothersome. This really makes rugged 

working expensive 
mining. However, high grade urani- 

nite ore, averaging about 0.6 per- 

cent U,Oxs, is mined at the rate of 

140 tons a day in spite of the many 
handicaps. This is the first producing 

mine in Shirley Basin, and being the 

pioneer, it is the first operation there 
to cope with the problems of mining 

conditions and 

in fine, wet, unconsolidated sand. 

Claim rush climaxed discoveries 

The Shirley Basin uranium district 

is located in Carbon County about 

65 miles south of Casper, Wyoming, 
and has attracted national attention 

due to the high grade tenor of the 

The Shirley Basin story 

began, however, in 1954 when the 

ore horizons 

SPILLING is driven at working faces for support and safety. 

Stoper is used here to drill some hard clay 

20 

Teton Exploration Drilling Com- 
pany of Casper, Wyoming, discovered 

uranium and: staked claims. Other 
companies came into the area, and in 

July 1957, Shirley Basin experienced 
a claim-staking rush. At that time, 

Utah Construction and Mining Com- 

pany, Subsidiary Utah Mining 

Corporation, Kerr-McGee Oil In- 
dustries, Shoni Uranium Corpora- 

tion, Tidewater Oil Company and 

others staked over 1,500 claims in a 
frenzy of activity. During two weeks 

in July, Utah Minine Corporation 
alone staked 400 claims. Immediately 

after staking, they intiated an inten- 

sive drilling program, which by the 

end of 1959 totaled over 400,000 fect 

representing some 1,000 drill holes. 
Because of this speed, Utah Mining 

was the first to block out ore reserves, 

and the first to get a production al- 

location from the Atomic Energy 
Commission. Thus, in 1959, the green 

light was given to go ahead with de- 
velopment and mining. 

Geologic studies showed that the 

Shirley Basin uranium mineralization 

occurs in the Wind River formation 

of Tertiary age. This formation dips 
to the north, and is composed pri- 

marily of coarse to fine arkose sand 
horizons interbedded at irregular in- 

tervals with thin lenses of sandy to 

WELLS containing 

silty clays. The basal member of the 

formation is considered to be a thick 
clay seam, and most of the known 

uranium mineralization is found in 

coarse, highly unconsolidated sand 
layers immediately above this clay. 
These mineralized, lenticular sand 
beds are know n to occur over a dis- 

tance of some 13 miles in a north- 
south direction in Shirley Basin. 

Underground mining only possibility 

Exploration and development 
drilling by Utah Mining indicated 
mineralization to be highly continu- 
ous, and under approximately 300 

to 400 feet of overburden. Lithologi 

studies comparing Shirley Basin sedi- 
mentation with Gas Hills supported 
the view of ore continuity. Furthe: 

work and comparisons indicated that 
ground support for any underground 
operations should be at least as good 
as in Gas Hills where hard clay lenses 

often required extensive blasting. 

The Utah Mining Corporation re- 
ceived only a small allocation from 
the Atomic Energy Commission in 

January 1960. Accordingly, because 
of the high stripping ratio and the 
small yearly tonnage to be mined, 

underground mining methods were 

necessary. Therefore a shaft site was 
pic ked near the edge of the largest 

submergible pumps have lowered the 

water table by pumping over 6,500 gallons of water a minute. 

MINING WORLD 



rIMBER SETS are five feet apart with lagging between to 
prevent sand runs. Small white tag nailed to each set is ore 

ore body, and at the low point of the 

main ore lense. 

Shaft sinking hampered by water 

Construction of surface facilities 
began in June 1959 and shaft sinking 
started in August. An all-steel head- 

frame was built and erected by the 
Mountain States Steel Company of 

[ UTAH MINING CORPORAT 
SHIRLEY BASIN OPERATION 

MAP showing underground workings and 

wells around periphery of ore body. 

JANUARY 1961 

Provo, Utah. It is 75 feet high and 

completely covered against the 40 

degree below zero winters. Adjacent 

surface buildings, including offices, 
change room, maintenance and re- 

pall shops, compressor and _ hoist 

rooms were built at the same time. 
Shaft mucking was done with a 

Cryderman shaft sinker. The circular 

on 

* 

tener 

LOWERING casing down completed 

well. Wells average 460 feet deep. 

grade. Perched water makes wet working conditions so that 
the mine has to pump up to 200 gallons of water a minute. 

12'4-foot inside diameter shaft was 

sunk with a 12-inch minimum rein- 
forced concrete lining. It contains 
two 5- by 6-foot compartments, plus 

a pipeway and manway. 
In anticipation of water problems 

due to the high water table, two 20- 

inch diameter wells were drilled 35 

feet on either side of the shaft. A 75 

horsepower Byron Jackson submerg- 
ible pump rated at 600 gallons per 
minute with a 400 foot head was in- 
stalled in each of the holes to draw 

down the water table. As the shaft 

deepened and water became more of 
a problem, additional wells were 
drilled and pumps placed. 

Shaft sinking progressed rapidly 

until excessive water was encountered 

at 160 feet—60 feet below the nor- 

mal water table. At this point prog- 
ress slowed because an outside ring 

of spiling was required to hold out 

the sandy, soft running ground, and 

the concrete lining was being placed 
with 12-foot pours rather than the 

previous 18-foot pours. Work then 

continued slowly down to 330 feet 
where a pumping station was cut. At 
this point attempts were made to seal 
off the heavy water flow by chemical 
grouting, but without success. Fin- 
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They know how to handle wet ore... 
JACK BAILEY 

of Shirley Basin 

left) is manager 

operations 

for the Utah Mining Company. 

MACK TILLEY, right) who as- 

sisted with early shaft sinking, 

is now mine superintendent. 

ally, at 365 feet, when nearly 3,000 

zallons per minute were being han- 
dled and the excessive pumping wa 

causing the sand to erode rapidly, a 
concrete plug was placed to seal the 

shaft 

on December 30, 1959, just a few 

[his concrete plug was placed 

feet above the thick basal clay seam 
which was the goal of the shaft sink- 
ing 

By this time several wells had been 

drilled, and continuous pumping was 

steadily lowering the water table and 
depleting the water reservoir that 

was feeding the lower sand beds. It 
was considered to be only a matte? 

of time (a year o1 before shaft 

sinking and subsequent development 

Accordingly, it 
was decided to develop the upper ore 

horizon by drifting from the pump- 
ing station at the 330 level 

Today, a total of 12 wells has been 
placed around the periphery of the 

ore body to lower the water table 

All of these are rotary drilled 20-inch 

160 feet deep 
Steel casing of 1234-inch inside di- 

could be resumed 

holes and average 

ameter has been placed in each of the 
holes and gravel pac ked All the wells 

syron Jack- 

son submergible pumps that pull over 

6,500 gallons of water per minute, 
and have now 

contain 75 horsepower 

lowered the water 

table from 100 feet to about 360 feet. 

Additional wells are to be drilled and 
water pumped until the water table 

is lowered to the top of the impervi- 

ous clay seam at approximately 390 
leet. 

Square sets with lagging 

lhe development of the 330 level 
has been highly successful consider- 

ing the difficulties of working in wet. 
unconsolidated sand. Although the 

active wate! table has been lowered 

below this level, perched water zones 

continue to make wet working condi- 

tions as they drain. Thus, 150 to 200 
gallons of water per minute must be 

pumped out of the shaft. 

22 

Development consists of one tim- 
bered drift about 1,100 feet long with 

several sub-level square set drifts and 

crosscuts. All drift sets are made of 

12- by 12-inch fir timbers with 3- by 

12-inch lagging used to prevent sand 

runs. The sets are spaced five feet 

apart, with a 7- by 9-foot inside di- 

mension. Development sub-levels are 
driven with 5-foot center square sets 

using 8- by 8-inch fir timber, 3- by 

12-inch back spiling, and 2- by 12- 
inch lagging. At places, development 

is three sets high, or about 18 feet. 
All openings made above the tim- 
bered drifts are cribbed tightly to 

prevent ground movement. 

A 330-foot ventilation and exit es- 

cape hole has recently been com- 

pleted 900 feet southwest of the 

shaft. This 20-inch diameter hole was 

rotary drilled, and steel cased to 30 
inches with concrete packed around 

the outside of the casing. A steel lad- 
der is used with small landings in- 

stalled every 20 feet of vertical dis- 
tance. 

Equipment in the mine consists of 
Eimco model 12B and model 21 
mucking machines, 
air-driven Joy slushers working in 

| 7 horsepow 24 

scram drifts, 5 horsepower air-driven 

Gardner-Denver slushers in the 
stopes, Greensburg battery-powered 

5-ton locomotives and 1'-ton 
Mancha trammers pulling C. S. Card 

40 cubic foot solid-body ore cars. Ex- 

cavation is done with Ingersoll-Rand 
model 59 and Gardner-Denver model 

C27 clay spades, and Ingersoll-Rand 
model 38 stopers with rotation palls 
removed. In order to further outline 

ore limits and provide water drain- 

age, a longhole drilling program is 
carried on with a Thor air motor 

mounted on an air leg using light, 

tubular drill steel, ‘fishtail’ bits, and 

a wet spindle. Where harder clay and 
compacted sands are encountered, an 
Atlas Copco BBD50 rockdrill and air 

leg is used with 7-inch sectional 

steel. 

Atlas Ammonium Amodite powder 

using electric blasing caps has been 

used on the job to date. However. 

since little blasting is required, only 
approximately three tons of powder 
have been needed. 

Ore production began in March 

1960, and has been largely from drift 
or sub-level headings. However, a 

modified long wall retreat method of 

stoping is in operation using 5-foot 
center square sets of 8- by 8-inch 

pine timber with 3- by 12-inch spil- 
ing required to hold the back. Min- 

ing thicknesses of from 3 to 20 feet 

are worked with little dilution. Ex- 
perience is showing that at best only 
two rows of square sets can be held 

open for mining, with timber being 
pulled behind the retreating face to 

bring down the back. 

Daily production is 140 tons 

Beta Gamma rate meters installed 
by Blackwell Electronics of Denver, 
Colorado, are used in the mine for 
ore analysis. These special 110-volt 
instruments eliminate the background 
count and are calibrated for direct 
readine of ore values. All working 

faces are sampled each day, and 
the ore grades nailed to timber sets 

on small white tags. 

To prevent dilution and packing 
of the sticky ore, daily production is 
handled only once underground. The 
solid body ore cars are caged to the 

surface by special C. S. Card skips 
that automatically dump the cars at 
the headframe. A small drying area 
and stockpile are located nearby. 
After sampling, 25-ton dump trucks 
haul the ore 150 miles to the Lucky 
Mc processing mill in the Gas Hills. 

Production from the mine is about 
140 tons of ore per day. Low grade 
development ore is stockpiled sepa- 
rately on the surface for possible fu- 
ture processing. Mining costs have 

been high, but with better methods, 

trained crews, and improved engi- 
neering control, these costs are being 
reduced. 

Shirley Basin is one of the richest 
uranium provinces in the world, and 
this is being proven by the Utah 
Mining Corporation. In their mine 
areas have been sampled assaying 
over 1.0 percent U,Os, and assays up 
to 12 percent are not rare. However, 
the success of this rich property, and 
perhaps of Shirley Basin as a whole, 
is a tribute to the late Homer Mann 
who, as assistant manager of explora- 
tion for the Utah Construction and 
Mining Company, was largely re- 
sponsible for its discovery and devel- 
opment. Today, the staff in direct 
charge for the Utah Mining Corpo- 
ration consists of J. H. Bailey, man- 
ager of Shirley Basin operations, and 
M. M. Tilley, mine supt. END 

MINING WORLD 



RAYCO DRILLING CO. PROGRESS DATA 

DRILLING & CASING VENTILATION SHAFTS FOR KERMAC NUCLEAR CORP. 

SHAFT NO. & SECTION NO NO.1 SECTION17 | NO.2 SECTION 33 | NO.3 SECTION 24 | NO.4 SECTION 22 

HOLE DIAMETER - INCHES 12} 44 12} 44 tai 44 124 44 

HOLE DEPTH - FEET 700 668 705 713 688 

ROTARY SPEED - RPM 80 80 80 

WEIGHT ON CUTTERS - 1,000 POUNDS 

DRILL ROTATING HOURS 

DRILL PENETRATION RATE - FEET / HOUR 

ELAPSED DAYS - DRILLING 

ELAPSED DAYS - RUNNING CASING 1 1 1 

TOTAL DAYS REQUIRED FOR SHAFT 26 12 15 22 

CONTRACT COST (DRILLING & HANGING CASING) $39,400 $32,000 $32,900 $33,000 

THESE FIGURES show why it costs less and is much faster to 

drill ventilation shafts at Ambrosia Lake than to sink or raise by 

other methods. The figures in the left hand row of the double 

columns refer to the pilot holes while those in the right hand 

column give data for reaming to 44-inch diameter. These holes 

are only a start for larger holes to be drilled in future. 

How Rotary Drilling Speeds Shaft Sinking 

* Kermac Nuclear drills four shafts at Ambrosia Lake total- 

ling 2,862 feet in 10 weeks. 

inch hole and hanging 36-inch casing was $48.00 per foot. 

Average cost for drilling 44- 

In one shaft 56 feet was average daily sinking rate using 

special bit with 12 Hughes rolling shaft cutters in four rings 

by Floyd Ray and Gerald O. Atkinson 

Rotary drilling is a fast, economi- 

cal, and effective method for sinkine 

shales and sand- 
stones. Evidence of this was recently 

Drilling 
Company, a Farmington, New Mex- 

ico, oil field contract drilling firm, 

used conventional oil field 
drilling machines and drilling prac 

tices to sink four 44-inch diamete 

ventilation shafts to depths ranging 
from 668 feet to 822 feet. 

The shafts were drilled for Kermac 

Nuclear Fuels Corporation in the 
Ambrosia Lake district near Grants, 

New Mexico. 

Actual drilling time required on 

shafts in certain 

shown when the Rayco 

rotary 
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each of the four shafts ranged from 
nine days to 21 days. Cost per foot of 
hole drilled with the rotary rig was 
approximately the same as the cost 
of similar shafts drilled by 
methods in the area. 

The shales and sandstones en- 
countered by Rayco in the Ambrosia 

Lake district were similar to those 

with which they had had _ previous 

experience in the Four Corners area 
oil fields. Among those were the 

Mancos shale, a black shale with thin 

sandstone stringers; the Dakota for- 

mation, a sandstone with thin layers 

of carbonaceous shale; and the Mor- 

rison formation, the upper member 
of which is the Brushy Basin. The 

Brushy Basin consists of bentonitic 
claystone with a few sandstone lenses. 
All four holes terminated in_ the 

Westwater member of the Morrison 

formation: a sandstone which con- 

other 

tains most of the uranium-bearine 

ore bodies in the district. 

One of the first problems encoun- 

tered by Rayco in drilling these shafts 
was that of keeping the holes vertical. 

To insure that each shaft would be 

vertical a 1244 inch diameter pilot 

hole was first drilled. In so doing, 
deviation of the four holes drilled 
was kept within 30 minutes (5.88 

feet from vertical at 700 foot depth 

Because of the possibility of objects 

falling into the shaft while drilling, 
the pilot holes were drilled 25 feet 

below total depth to provide each 
shaft with a “junk basket.” 

Drill Pilot Hole and Ream It 

Following completion of a pilot 
hole the next step was to ream it to 
a full 44 inches. This was accom- 
plished in one pass by using a bit 
body specially designed for this type 
of operation by the Hugh B. Williams 
Manufacturing Company of Dallas, 
lexas. Replaceable Hughes rolling 
cutters were used on the bit body 
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SECTION 17 

Rayco Drilling Company’s Rig No 

bottom. At the lower end of the bit 

Hughes 124% inch “Tri- 

Cone” rock bit was used as a stinge1 

to track the previously drilled pilot 

hole. To apply the necessary weight 
to the cutters, a 40-inch, lead-filled 

collar was fastened above the bit 

body. This particular collar was 8 

feet 10 inches lone and weighed 

#2,000 pounds 

body, a 

For this project, the rotary speed 
was varied between 10 and 40 revo- 

lutions pe! minute, depending on the 

characteristics of the formation being 
drilled. Cuttings were removed by 
circulating 40-second Marsh viscosity 

mud through the drill pipe and dis- 
charging it at the face of the bit. The 

rising velocity in the annulus of the 

returning mud carried the cuttings 

to the surface and deposited them in 
a settling pit. 

The casing used in lining these 
shafts was 36 inches in outside diam- 
eter with a wall thickness of 0.505 

inch. Each joint was 38 to 40 feet 
long and weighed 192 pounds per 

lineal foot 

ered into the hole, they were welded 

As the joints were low- 

together by a team of three welders 
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ventilation shaft was drilled first. Here is 

The sections of casing joints were 
aligned in a special welding fixture to 

assure concentricity 
before welding. 

between joints 

Windows were cut in the lowe 
sections of casing to allow water from 
the Westwater Canyon member to 

enter. This water was later drained 
when the underground mine work- 

ings advanced to a new shaft. 

Of particular importance to the 
mine operator is that the method em- 
ployed by Rayco in sinking these 

shafts was completely independent ot 
the underground production work- 

ings. Also important is that all equip- 
ment used in the sinking of these 

shafts by the rotary drilling method 
was powered by internal combustion 

engines independent of the mine’s 
source of power. 

The low cost and short time that 

was required to complete this project 

for Kermac are most impressive. 

Rayco completed all four shafts, a 
total of 2,862 feet, in 10 weeks 

elapsed time. While this record is 
impressive, rate of penetration is cer- 
tain to Improve as more experi- 

ence is gained. Also, the cost per foot 

BIT BODY showing one of the side wall reamers and the 

stinger extending from bottom of body to follow pilot hole 

HUGHES rolling shaft cutters which were used to ream the 

} making hole with big bit 124%-inch pilot hole to full diameter of 44-inches in one pass 

of hole for sinking these four shafts 
was approximately the same as the 
reported costs of any other shafts 
sunk in the Ambrosia Lake district. 
his cost, too, is expected to decrease 

with experience. 

It should be mentioned that foi 
this project Kermac furnished the 
36-inch casing and excavated the 

mud and settling pits used in drilling 

the shafts. 

Comparison With Other Methods 

Previous to the completion of these 

four shafts by Rayco, primarily churn 
drills (cable tools) had been used to 

sink ventilation shafts in the Am- 
brosia Lake district. A comparison 

between the rotary drilling and churn 
drilling methods of shaft sinking 
shows that while the cost of a churn- 

drilled hole is approximately the 
same as the cost of a rotary drilled 
one, the time required to sink a shaft 
with a churn drill is considerably 

longer. While a rotary-drilled shaft 
can often be sunk in this area in less 

than three weeks, a churn-drilled 

shaft of the same diameter will re- 

quire about three to five months to 
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BULLETIN 385 
Us. BUREAU OF MINES 

PRESSURE LOSS DUE TO FRICTION IN INCHES OF WATER 

FRICTION FACTOR FOR AIR 

PERIMETER OF AIRWAY 

AIR FLOW RATE - CUBIC FEET PER MINUTE 

WEIGHT OF AIR AT EXISTING CONDITIONS 

CROSS SECTIONAL AREA OF AIRWAY IN SQUARE FEET 

= LENGTH OF AIRWAY IN FEET 

THESE CURVES ARE TRUE WHERE; 

k = 20x10719 - AIRWAY WITH 
SMOOTH WALLS 

.075 - STANDARD AIR 

700 FT. 

SSSSSSS6 Seeesssess 

\ 
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q = AIR FLOW RATE : 
IN THOUSANDS OF CUBIC FEET PER MINUTE 

Hr = WATER GAGE PRESSURE IN INCHES OF WATER 

AIR 

the 

FLOW VERSUS WATER GAGE 
Importane e ot ve 

complete Also, a churn-drilled hole 

will quite often have a dis- 

turbed and irregular wall than one 

which has been rotary drilled 

Data gathered during the 

job, and ther informtion 
lated during the past 

indicate that shaft 

successfully employed in diameters 
much larger than drilled 

Kermac. Shafts seven feet in diam- 
ete! sunk by the rotary 

method and it is felt that this size is 

not the maximum. Although the 

holes drilled for Kermac were in soft 

and medium hard formations, the 

rotary drills could be used equally 
as well in harder formations. The 

Hughes cutters are available for drill- 

ing in formation ranges from soft to 

extremely hard and can be installed 

quic kly on the cutter plate to meet 

more 

Ravco 

accumu- 

several years, 
“pies 

sinking could be 

those for 

have been 

specific formation requirements. 

Why Larger Shafts Save Money 

It might be well at this point to 

look at the economics of two rotary- 

drilled shafts of different diameters 

to get an over-all view of the practi- 

cability of the rotary drilling method 
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PRESSURE shows 
ntilation through large 

low cost per unit 

shafts to achiev show how 

in areas similar to the Ambrosia Lake 
district. As has been previously dis- 

the 44-inch diametet 
for Kermac have 36-inch 

outside diameters through 

which Kermac plans to circulate 40,- 

000 cubic feet of air per minute. A 

look at the curve in the graph, A? 

Flow Water Gage Pressure, 

shows that to circulate this volume 

of air through the shaft, a water pres- 

sure of 11.3 inches is required. This 

resistance can be converted into 

horsepower and dollars per year. As- 
suming a kilowatt hour one 

cent, we find that the power cost of 
moving 40,000 feet of an 

through a 36-inch diameter shaft for 

one year comes to $4.700. This cost is 

cussed, shafts 

drilled 

finished 

Versus 

costs 

cubic 

approximated by the equation: 

16 « H « O x 24 365 « 0.01 = $/vear 

6,350 

Wherein: 0.746 = Kilowatts per 

Water pressure; Q = Quantity of air per minute 

24 = Hours per day: 365 = Days per year; 0.01 
Cost of a kilowatt hour; and 6,350 = Constant 

horsepower: H 

Another look at the water pressure 
curve shows that the water gage pres- 

10.000 

feet per minute of air through a lined 

sure loss for moving cubic 

18-inch diameter shaft is only 2.8 

a more 

volume of air moved. Figures in the text 

expensive shaft soon pays for itself, 

When convert this into 

dollars per year we find the cost for 
overcoming friction in the 48-inch 
diameter shaft to be $1,200. To sink 

a 52-inch rotary drilled hole in the 
Ambrosia Lake area will cost ap- 
proximately $60.00 per foot with the 

cost of 48-inch casing being about 
$32.00 per foot. This gives an in- 

crease in shaft cost of $18.00 per 

foot, or $13,000 for a 700-foot shaft. 

In less than four years, the savings in 
power cost in moving 40,000 cubic 

feet per minute of air through the 
18-inch shaft will pay for the in- 
creased shaft size. 

We may look at the 48-inch diam- 
eter shaft in another way. Assuming 
the same power as used on a 36-inch 
shaft for circulating the 40,000 cubic 

feet per minute of air, we find we 

can circulate 62,500 cubic feet per 

minute of air through the 48-inch 

shaft. The volume of air has in- 
creased 56 percent while shaft costs 

have increased only 31 percent, and 
power consumption has remained the 
same. The resistance to flow of air 

inches. we 

continued on page 55 
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MAP SHOWING 

PRINCIPAL GOLD-PRODUCING 
DISTRICTS OF 

WESTERN UNITED STATES 

EXPLANATION 

¢ 10,000-1,000,000 FINE OUNCES 

@ MORE THAN 1,000,000 FINE OUNCES 

1 

MOST of the principal gold districts, shown on Figure No. 1, 

are not distributed at random throughout the country, but 

are concentrated in the mountainous areas of western United 

States, where faulting and igneous intrusions have disturbed 

and dislocated the rocks. Many large base-metal deposits, on 

the other hand, are found in the large relatively undisturbed 

areas of central and eastern I nited States. Gold is not even 

a byproduct of these base-metal ores Within the western 

J 

posits, notably the Colorado Plateau, a large part of the 

Columbia Plateau and most of Wyoming. Among the ore de- 

posits in disturbed areas of western United States the occur- 
rence of gold is erratic and many rich deposits have yielded 

relatively little or no gold; foremost among these are the large 

silver-lead deposits of Coeur d’Alene, Idaho, Aspen, Colo- 
rado, and Magdalena, New Mexico; and the copper deposits 

of Morenci, Ray, Miami, and Superior in Arizona, and Santa 
States 

With the nation’s gold crisis mak- 

ing headline news around the world, 

it’s time to take a good look at gold 

in the United States. This article 

summarizes briefly: 1. gold produc- 

tion and geographic distribution of 

gold districts; 2. trends of produc- 

tion; and 3. postulates from avail- 

able data the potential gold produc- 

tion in the United States. Geological 

features of gold deposits will not be 

discussed. 

Gold was first mined in the south- 

eastern states beeinning about 1792 

Loughlin, 
1999 

Ferguson, and_ others, 

Table I), but the bulk of the 

gold production has come from the 

western states, following the discov- 

ery of placer gold in California in 

1848. 

certain physiographic provinces are barren ot gold de- 

Exploration and mining activity 
boomed and production increased 
rapidly; in 1850 it reached 2,000,000 
ounces and in 1853, 3,000,000 

ounces. It then declined steadily and 
in 1862 again dropped below the 
2,000,000-ounce level. Placers were 

the chief source of our domestic out- 

put until 1873 (Loughlin, Ferguson, 
and others, 1929), when they were 
exceeded by the output of lodes, a 
relation that has continued to the 

present. Placer production remained 

at a relatively low ebb during the 
1880's and early 1890's, but there 

were several periods in later years 
when placer production, though ex- 
ceeded by lode production, formed a 
significant proportion of the domestic 
output—in 1896 when large dredges 

were introduced in California, in 

1904 when large deposits of rich 

gravels were discovered in Alaska, 

Rita, New Mexico. 

HOW ABOUT GOLD? where 

and in 1934 when the price of gold 
was increased to $35.00 an ounce. 

Most of the domestic gold out- 

put since 1873 has come from dry 
and siliceous ores. Lode mining be- 

gan shortly after placer mining but it 
was not until about the middle 

1860's, when the Mother Lode and 

Grass Valley lodes in California and 
the Comstock Lode in Nevada be- 
came important producers, that lode 
mines became significant sources of 

gold. Lode production increased rap- 
idly following the discovery of gold 
in the Cripple Creek district in 1892, 
and by 1898 production from this 
district, together with the increased 
placer production in California, had 

raised our annual gold production to 

more than 3,000,000 ounces. Produc- 

tion continued to rise with the dis- 

coveries of Tonopah, Nevada, in 
1903, the placer deposits of Alaska 

MINING WORLD 



By A. H. Koschmann and M. H. Bergendahl, 

GOLD is one of the most widely distributed metals in nature. 

It most commonly occurs in its native form and is easily recog- 

nized by its color and malleability. Three general sources of 

gold are reco nized placers, 2 lodes in which gold is 

essentially the only metal present in economically valuable 

amounts (dry and siliceous ores), and (3 3) base-metal ores 

which yield gold as a byproduct. The United States has pro 

duced through 1958 about 296,209,047 ounces of gold, which, 

at the present price of $35.00 an ounce, would be valued, in 

round numbers, at $10,367,000,000, about one-half of the value 

vold holdings of the United States government. 

Gold was first mined beginning about 1792 

of the present 

in the southern 

Appalachian states, but these deposits, though rich, were rela 

tively small and were quickly depleted. The bulk of our gold 

production has come from the western states, including Alaska 

[SNEFFELS , COLO.(1, 899,146) 
ELY, NEV. (1,959,030) 

OROVILLE , CALIF. (1,964,103) bad 

SAN FRANCISCO, ARIZ (2,024,843) 

Jnited States Geol 

FIGURE 2 

GOLD PRODUCTION OF THE 

UNITED STATES AND THE 13 

LEADING STATES 
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MILLIONS OF FINE OUNCES 

Production of the principal gold-producing states is shown 
graphically. in Figure No. 2. 

THE 25 most productive districts, listed in order of rank, and 
the total production of each through 1958, are shown graphi- 
cally in Figure No. 3. These 25 districts have produced about 

MOTHER LODE-EAST BELT-WEST BELT CALAVERAS CO , CALIF (2,045,769) 
BOISE BASIN , IDAHO (2,222,175) 
TINTIC , UTAH (2,306,928) 
VIRGINIA CITY, MONT (2,623,525) 
LA PORTE , CALIF | (2,809,420) 

\ LEAOVILLE , COLO {2,939, 968) 
NOME , ALASKA (3,639, /4!) 

GOLD PRODUCTION 

FIGURE 3 

one-half the gold mined in the United States. 

In the United States, 505 districts have produced at least 

10,000 ounces of gold apiece, and many more districts have 

TELLURIDE , COLO (3,738,768) 25 LEADING DISTRICTS 
N BUTTE , MONT. (3,778,710) OF 
GOLOFIELD , NEV. (4,144,000) 
SOUTHERN GILPIN ,COLO. (4,240,037) THE UNITED STATES 
HAMMONTON - YUBA RIVER , CALIF (4,387,075) 

JUNEAU , ALASKA (6,683, 55!) (THROUGH 1958) 
FAIRBANKS , ALASKA (7,376,440) 

COLUMBIA BASIN , CALIF. (7,500,000) 

MOTHER LODE-EAST BELT , AMADOR CO..CALIF. (7,507,467) 
COMSTOCK , NEV. (8,620, 280) 

GRASS VALLEY-NEVADA CITY, CALIF (9,621,485) 
WEST MOUNTAIN (BINGHAM) UTAH (10,163,779) 

| (147,500,282) __ 
COUNTED SSTATES (2 9e% U 
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MILLIONS OF FINE OUNCES 

OF , a smaller production. Of the principal districts, 268 have pro- 
duced between 10,000 and 100,000 ounces, 192 have produced 

between 100.000 and 1,000,000 ounces, and 45 have produced 

more than 1,000,000 ounces. Three districts: Lead, South 

Dakota, Cripple Creek, Colorado, and West Mountain (Bing- 

ham), Utah, listed according to rank, have each produced 

over 10,000,000 ounces and Lead has produced over 20,000,- 

000 ounces. The 505 principal districts are distributed among 

the states as follows: 

California 95 Alaska 

Nevada 70 Arizona 

Montana 52 Idaho 

Colorado 46 

Washington 

North Carolina 

Others 

Oregon 

mined and future production outlook 

in 1904, and Goldfield, Nevada, in 

1905. By 1905 gold production for 

the first time exceeded 4,000,000 

ounces, a level maintained until 1917 

Because of a shortage of manpowet 

during World War I production then 

declined rapidly, falling alinost to the 
2 .000,.000-ounce level | here 

it remained until 1934. M vold 
mines were reopened duri the de- 

pression in the early 1930's. When 

the price of gold was raised in 1934 

to $35.00 per ounce, production in- 

creased rapidly and in 1937 again 

passed the 4,000,000-ounce mark. 
Additional gold was derived as a by- 

product from increased production 
of base metals in the late 1930's, and 

in 1940 gold production reached an 
all-time high of 4,869,949 ounces. 
Shortly after the United States en- 

tered World War II, the gold mines 

were closed and gold production in 
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1944 and 1945 dropped below the 

1,000,000 ounce mark, the lowest 
since 1849. 

Until 1943 byproduct gold, ob- 

tained from base-metal ores, formed 

only a small, though significant, frac- 

tion of the total production of this 

country. Only in World War II 
vears of 1943-1945 inclusive) , when 

base-metal production increased and 

gold mines were closed, did byprod- 

uct gold contribute more than 50 

percent of our annual domestic pro- 
duction, and since 1951 it has stead- 

ily outranked placer production. By- 
product gold is recovered principally 
from copper ores, chiefly from por- 
phyry copper ores, which began pro- 
duction on a substantial scale about 

1907. West Mountain (Bingham) 

district, Utah, was the leading gold 

producer in the country in 1943, 
1944, and 1945, In 1946 the Lead 

district, South Dakota, regained the 

lead, a position it has held since. The 
West Mountain district, Utah, has 
since held second place. 

The gold mines were permitted to 
reopen in 1945, but in general the 
post-wal boom has not 

been conducive to gold mining. Im- 

mediately after the war, gold pro- 
duction rose to 2.000.000 ounces, but 

increased 

economk 

mining costs combined 
with the fixed price of gold have pro- 

vided little incentive to reopen many 
of the mines, and gold production 
has declined since 1951. 

The prediction of future or po- 
tential production of a mineral com- 

modity is generally based on esti- 
mates of its reserves. However, re- 

serve data have been compiled for 

only a few gold deposits; for most of 

them our present knowledge and 
data are too scant to warrant reserve 
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GOLD PRODUCTION in the United States has been affected by a number of 
factors: increases in production have resulted from new discoveries, technical ad- 

vances in mining, milling, and metallurgy, and increases in the price of gold and 

of other metals from whose ores gold is derived as a byproduct; decreases in gold 

production have resulted from depletion of ores, increased mining costs, falling 
base-metal prices, and labor shortages. Figure No. 4. 
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PRODUCTION OF GOLD IN 5 LEADING LODE GOLD DISTRICTS OF 

THE UNITED STATES FROM 1930 THROUGH 1958 

FIGURE § 

EXPLANATION 

www HOMESTAKE (LEAD) SO DAKOTA 

- GRASS VALLEY , CALIF 

CRIPPLE CREEK , COLO 

* MOTHER LODE-EAST BELT CALIF 

~~ JUNEAU , ALASKA 

PRODUCTION ESTIMATED 

950 955 

\BOUT 400 of the 505 principal districts are at present either dormant or have an 

annual production of less than 100 ounces. Of the 25 leading districts listed in Figure 

No. 2, eight are dormant, five produce less than 100 ounces annually or have sporadic 
production, and only 12 maintain activity comparable to that of the prewar period. 

The Lead district (Homestake is steadily increasing its production and stands 

in marked contrast to the shrinking output of the other four leading districts, as 
shown in Figure No. 5 

TREND IN TERMS of active mines 

that produced gold from 1937 through 

1957 is shown in Figure No. 6. In 1940, 

when gold production reached an all- 

time high, a total of 9,569 mines pro 

duced gold and silver, of which the vast 

majority were gold mines. During the 

war years, 1943-—1944—1945, the number 

of producting mines dropped to a low of 

1,552 mines. The placer mines dropped 

from a high of 4,699 in 1937 to a low of 

362 in 1943, and lode mines dropped 

from a high of 5,393 in 1940 to a low 

of 1,112 in 1945. After the war, 778 

placer mines were reactivated by 1947, 

but the number declined and reached a 
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low of 228 in 1957. Lode mines present 

a comparable record, rising to 1,961 in 

1948, but then declined to 830 in 1957. 

estimates. Therefore, potential pro- 

duction will be estimated in terms of 

probable production over a period of 
years, using, as a basis for extrapo- 

lation, productions trends that have 
obtained since the end of World 

War II. 

Figure No. + shows graphically the 
annual gold production in this coun- 

try. In the post-World War II period 
from 1947 to 1958, production shows 

a slight annual decline. Assuming 
that present economic conditions 

continue, projection of this portion 

of the curve into the future should 

give a reasonable production trend. 

Figure No. 4 shows such a projection, 

and indicates that our annual pro- 

duction by 1975 will probably de- 

cline to about 1,400,000 ounces. The 

main factors that are effecting a de- 

cline in production are the fixed price 
of gold, increasing mining costs, and 

gradual depletion of our lode and 
placer deposits. 

Byproduct gold has constituted an 

increasingly large part of the total 

domestic output, mainly as a result of 
copper mining and, in late years, has 
been between 600,000 and 700,000 

ounces. Consequently, any change in 
production of base-metal ores, par- 

ticularly those of copper, will exercise 
a corresponding effect on the pro- 

duction of gold. Should base-metal 
production decline, annual produc- 
tion of byproduct gold will probably 
drop to 500.000 ounces or less. 

Any significant increase in produc- 

tion of gold in the United States will 

depend on (1) an increase in the 
price of gold, (2) greatly improved 
mining and metallurgical techniques 

for the treatment of low-grade ore, 

or (3) an increased production of 

base-metal and silver ores that yield 
byproduct gold. Some of these possi- 

bilities materialized in the 1930's, 

and gold production reached its all- 

time high. 

Most of the gold mines that were 
active prior to World War II were 

not reopened after the war. Many 

mines failed to reopen because of 

excessive mining costs, and not pri- 
marily because the ore was depleted. 
The many inactive mines must be 
considered potential producers if and 
when economic factors again become 

favorable. Lower mining costs and 
improved techniques would tend to 
increase production bui would bene- 

fit mainly the operators who mine 
large low-grade deposits, rather than 
the hundreds of small producers. Ob- 

viously, the amount of a price in- 
crease would determine the increase 

in production, and under most favor- 
able circumstances, as in 1940, pro- 
duction could again reach the 4,000,- 
000 ounce level. END 
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[rWO STAGE magnetic separation using Gréndal type sepa- 

rators with permanent magnets make a 63 percent concentrate 

SINGLE STAGE grinding is done in these Marcy 9- by 12-foot 

rod mills to liberate iron minerals at minus-8-mesh. 

Magnetite-Hematite Ore Concentrated With 

Separators and Spirals at New Swedish Mill 

A new magnetic and gravity concentration mill treat- 

ing a mixed magnetite-hematite ore is now producing 

300,000 tons of high-grade iron concentrate per year in 
Sweden’s Risberg field, Grangesberg. 

The new Risberg mill, operated by Stora Kopparbergs 

Bergslags Aktiebolag, produces about one-third the sinte1 

feed requirement for the company’s Domnarfvet Jernverk 
pig iron blast furnaces. 

An extensive metallurgical test program to determine 
the best method of concentration was undertaken before 

the new mill was built. Magnetic separators proved the 
obvious and logical choice for magnetite concentration. 

Tests for recovering the hematite portion were made 
with shaking tables, cyclones, flotation, and Humphreys 

spirals. 
Metallurgical results of these tests are shown in the 

accompanying table. Test results indicated that flotation 
yielded the highest concentrate grade and iron recovery. 

However, this method is expensive in comparison with 

spirals. In addition, flotation necessitated grinding to 

minus-60-mesh which produced a concentrate which is 

extremely hard to sinter. 

These tests and a cost evaluation of their results dic- 
tated Humphreys spirals for recovering hematite in the 

Risberg ore. 
Ore for the new mill is mined from several steeply 

dipping ore bodies adjacent to the well-known Granges- 

berg field, which is central Sweden’s largest iron ore de- 

posit. The ore, which is high in phosphorus, is a coarse- 
crained mixture of magnetite and hematite with narrow 

intermediate layers of leptite. Numerous pegmatite veins 
cut across the deposit 
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by Sven E. Sjoberg 

Mr. Sjéberg has been employed by 

Stora Kopparbergs since receiving his 

mining engineer’s license in 1943. He 

was appointed superintendent of the Vintjarn iron mine in 

1946, and the Tuna Hastberg iron-manganese mine in 1950. 

Since 1952 he has held his present position with Stora. 

All ore is crushed underground to minus-10-inches in 
a Morgardshammar AR-150 jaw crusher. Crushed ore 

is collected in a skip pocket of 2,000 tons capacity. ‘The 
skip loader regulates hoisting by a push button control 
system. 

The ore is hoisted and dumped into the headframe bin 
which holds 1,500 tons. From this bin it is drawn out and 
dumped into the top of a 7-foot standard Symons cone 
crusher for second stage crushing. 

The third stage crushing, in two Symons 5.5-foot short 
head crushers, is done in the main concentrating build- 
ing. Ore from second stage crushing in headframe build- 

ing is transported to concentrator by a 100 meter long 
conveyor belt. The belt discharges to a vibrating screen. 

Minus-l-inch ore drops into the fine ore bin and the 
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FALUN, SWEDEN 

see 

¥y 
Oversize SCREEN 

Z CONE | Yeers/z72 

CRUSHERS | 

2 Rod MiLLs 

“ 
| 

4 MAGNETIC Separators ~) — 
For Each Roo Mitt 

mere Vt ling 

MN IS 117. 

| 80 HUMPHREYS 
SPIRALS 

een 
Risnsinen 

r 

BO HUMPHREYS | zy 
SPIRALS 

Y 
4 Top-Feeo 

FILTERS 

2 ToPp- FEED 
FILTERS | 

CONCENTRATE TAILING 

cg 

MINE AND MILL PLANT with change house, concrete 

headframe and secondary crushing, ore conveyor, and the con- 

centrator building. Note clean functional lines of buildings. 

oversize fraction is split to the two short heads with 

crusher discharge dropping directly into bin. 
The main concentrating building is 20 by 40 meters in 

area. The exterior walls are reinforced concrete with a 

new type of insulation incorporating wooden wool panels. 

A special feature of this building is the use of struc- 
tural steel for machinery foundations. This will permit 
easy relocation or addition of new equipment at any time 

in the future when the present flowsheet is modified. 
Crushed ore, 150 tons per hour, is fed to two 9- by 

12-foot Marcy rod mills by two parallel feed conveyors 
under automatic control. In the rod mills the ore is re- 

duced to minus-8-mesh and is then fed to magnetic sepa- 

ration—two stages on four parallel sets of separators. 

The separators, of the Gréndal type, are 6 feet wide and 
are fitted with permanent magnets. 

The magnetic concentrate contains about 65 percent 

Fe and is fed directly to one of four filters. The nonmag- 

netic fraction is collected in four surge tanks, from which 
it is pumped to another section for treatment with 

HUMPHREYS SPIRALS 

There is no classification of feed. This is not considered 
desirable since the fine grain sizes constitute a certain 

wear protection and also ease the passage of the coarse1 
sizes, without lowering the ratio of concentration. How- 
ever, on the other hand there is no appreciable upgrading 

of particles of minus-200-mesh size. 
Pulp density of the feed reaching the spirals must not 

exceed 30 percent solids, being preferably kept around 
25 percent. 

Floor levels must be so arranged that the operator can 
observe the operation of the upper spiral turn without 

climbing. See adjacent photograph. 
In a spiral plant it is important that the different pro- 

ducts be collected in troughs of sufficient size to prevent 
any spilling or splashing down to the underlying floors. 

The troughs should be rubber sheathed. Suitable bottom 

MINING WORLD 



Metallurgical Results 
of Risberg Iron Ore Concentrator, Sweden 

= Percent 
, Tons Percent 

rans Per Hou: Iron ee 
phorous 

Total feed 150 45 
Spiral feed ( 
Magnetic concentrate 
Spiral concentrate 
Total concentrate 
Tailing 

Results of Risberg Concentration Tests 
Showing Iron Assays in Percent 

Cyclones 

Shaking 
,y Magne- Ferro- 

Tab é 

tite silicon 

Mediun Medium 

Flo- , Product Spirals 
tation 

Feed 35 45 44 
Concentrate 2 58 ~ 
Tailing 33 8 

Humphreys spirals. Here, the pulp is distributed over 

80 five-turn spirals which produce a rougher concen- 

trate and final tailing. The rougher concentrate from 

each five-turn spiral flows, after dilution with water, to 
a three-turn spiral immediately below for cleaning. This 
stage yields finished spiral concentrate, which drops to 

the filters and is mixed with magnetic concentrate and 

middling. This latter is returned to the rougher spirals 

via the surge tanks for nonmagnetic material. 
The concentrate is dewatered on four parallel- 

mounted filters and then transported, first on a 270-meter 

long fixed belt conveyor and next to a 150-meter long 

shuttle belt conveyor, for distribution to the stockpile 
yard which will be able to hold a full year’s production, 

i.e. 300,000 tons of concentrate. 

The tailing is dewatered in two filters, from which the 
sand drops directly into two bins, each of 1,000 tons 

capacity. The tailing is then transported by truck to 

selected dumps. The trucks are loaded directly from bin 

bottom chutes. Tailing is used as filling material, also to 

—tips on how to install 

inclines are 1:12 for tailing, 2:12 for middling, and 3:12 

for concentrate. 

To obtain the best result from a spiral plant, feeding 
must be as regular as possible. Uneven rates of material 
delivery may be evened out by collecting the feed in 

fairly large surge tanks. 

The splitters at the concentrate ports must obviously 

be set with great care. When a spiral plant is first started, 

one pair of spirals is adjusted as accurately as possible 
and angle gauges are calibrated from this pair. The angle 

gauges are then used to set the other spirals to the same 

concentration stage. The gauges are also used when one 
of the spirals is exchanged. The spiral operator is for- 

bidden to alter the split angle without authority. One 

man per shift operates the spiral department. 
The principal costs in spiral ore dressing are mainte- 

nance and replacements due to wear. Kopparbergs uses 
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INCENTRATOR PLANT 

COMPACT DESIGN is feature of new Risberg headframe, 

crushing plant, and concentrator. Placing the secondary crush- 

ers on top of fine ore bin eliminates one bin and one conveyor. 

a certain extent as road surfacing material, and as sand 

for concrete mixing. 
The mill flowsheet is very simple; a great simplifica- 

tion in comparison with the accepted iron ore dressing 
practice in Sweden of only 10 years ago. Planning was 
based on the assumption that, if the products were not to 
include lump ore, then the complication of a cobbing 
stage prior to concentration could be dispensed with and 
the plant designed exclusively for the finished concen- 
trate. This objective has been achieved in the design of 
the huge taconite mills built in recent years in Minne- 
sota, which have in several respects been adopted as 
models for the new mill at Grangesberg. 

Concentrate and tailing are dewatered on top-feed 
filters, and we believe that this is a good solution to the 

problem of high efficiency dewatering of coarse-grained 

products. Each filter has a capacity of up to approxi- 
mately 40 tons per hour when dewatering to 7 or 8 per- 
cent water. All water is reclaimed and recirculated. No 
slime water is run off. 

and operate 

cast iron spirals, the trouble-free life of these being about 

six months on an average. It is intended that rubber- 

lined spirals will subsequently be adopted and it is calcu- 
lated that these will give five years’ trouble-free opera- 
tion. 

Cast iron spirals are repaired by pasting on thin rib- 
bons of Linatex, which does not appreciably affect the 
result of concentration since wear arises practically ex- 
clusively in the tailing part of the spiral turn. 

When calculating the space required for a spiral plant 

it may generally be assumed that the capacity per spiral 
is 1.5 tons per hour, and that each spiral requires 1.0 
square meter of space. A shaking table plant of corres- 

ponding capacity requires 10 times as much floor area 
and, furthermore, involves considerably more expensive 
building structures, as the dynamic stresses of the ma- 
chines must be absorbed or counteracted. END 
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SILVER BOW CREEK in Deerlodge Valley, receives al 

waste water from the Butte mines and Anaconda plant 

How Anaconda Handles 

The fresh water of rivers and streams is one of the 
ereat natural resources of our nation. To assure a con- 

tinuing abundance of this valuable water, the mining 
industry takes positive steps to see that waste water from 
their operations does not affect the great natural water- 

ways of our land. To this end, mines, mills and smelters 

often take elaborate precautions to keep rivers and 
streams fresh and clear. 

Over the years The Anaconda Company in Montana 
has been particularly vigilant, and has gone to great 
lengths to see that their waste mine and tailing water 

does not adversely affect the streams in Deerlodge Valley. 
Recently they have expanded their water purification 

program to further insure downstream users palatable 

and potable water from Silver Bow Creek. 

At the Butte operations of Anaconda, water is pumped 
from the underground mines up the High Ore shaft, and 
after running through a copper precipitation plant is 
discharged as a small tributary stream. This, plus other 
run-offs from the Butte area, forms the Silver Bow Creek 

to the south of the town in the Deerlodge National 
Forest. 

Water from the Butte mines contains a lot cf iron in 

solution in the form of ferrous sulphate. Downstream at 

WATER is continually tested for pH at station house. pH 
electrodes are on small boat connected to chart meter above. 

32 

ah A Bu 
a” : 

SETTLING POND where soluble iron in Silver Bow Creek 

water is precipitated out by lime in mill tailing water. 

Waste Water 

Anaconda, where the Anaconda Company maintains its 
concentrators and reduction plants, efficient tailing 

ponds absorb most of the waste water. However, wate1 
that does percolate through the tailing dams contains a 
high percentage of lime that was added in the flotation 

circuit. Rather than contaminating Silver Bow Creek, 

this “high lime” tailing water neutralizes the ferric hy- 
droxide in the water. Thus Anaconda has the unique 

situation in which water from their mill flowing into 

Silver Bow Creek actually improves and restores the 
stream water. 

In order to assist and promote this process, Anaconda 

dammed the Silver Bow and built a large settling pond 
several years ago. Called the Warm Springs River Pond, 
it covers an area of over 40 acres and at the earth and 

stone dam is about 18 feet deep. Here, the soluble iron 
and accumulated fine silt have ample time to settle out 

with the help of the lime content of the incoming tailing 
water. 

For nine months of the year this system adequately 

purifies Silver Bow water. However, during April, May 

and June the creek is in flood stage and the volume of 
water increases three or four times. During these months 

not enough “high lime” tailing water is discharged into 

the creek and settling pond to precipitate out all the 
soluble iron. Thus, at this time, it is necessary for Ana- 

conda to add more lime to the water. This is done above 
the settling pond where a wheelbarrow load of slaked 
lime is added to the water every 20 minutes during flood 
stage weeks. 

At the pond affluent, below the dam and settling pond, 
the refreshed water of Silver Bow Creek is continually 
tested for pH. Here, at a station house, pH electrodes 

are kept in the water, floating on a small wooden boat 

and connected to a circular recording chart meter in 
the building. The chart meter is serviced daily and a 
permanent record kept of the pH of the water. During 
the winter months when the affluent is frozen over, water 

is continually pumped through the station house and 
the pH readings taken inside. 

This system of water purification assures fisherman 

and downstream users of Silver Bow Creek water that 
is fresh, potable and free from the effects of any chemi- 

cal or industrial contamination. END 
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Northwest Convention 

Airs Nation's Gold Woes 

Gold, Silver, and Money stole the spotlight from 

metallurgical advances, mining industrial engineering, 

mining methods, and geological exploration at Spokane, 
Washington, during the Northwest Mining Association’s 
66th annual convention early in December. 

The record crowd at the Gold and Silver session, in- 

cluding many Canadians, heard producers, a financial 

analyst, and an economics professor discuss the flight of 
gold from the United States and what should be done 

about it. 

While the United States government is taking daily 

steps to conserve gold the monetary economists, who 

clearly imply that gold is of use in the international 

monetary system, should be more concerned about that 
commodity, charged Franc R. Joubin, president, Bra- 
lorne Mines, Ltd., Vancouver, British Columbia. He 
added that if gold is useful to the monetary system, then 
why not pay greater attention to its supply? And he 
warned that the supply was now in jeopardy. The best 
source of available gold on the North American con- 

tinent is Canada, Dr. Joubin declared, and then added 
that an increase in the price of gold could provide a 

strong economic foundation for the new state of Alaska. 

Dr. Elgin Groseclose, Washington, D. C. financial con- 
sultant, pointed up the national concern about gold and 

charged, “The proximate cause of the gold drain is the 

failure to maintain a monetary system adequate to the 
world wide strains placed upon it.” He pointed out that 

the “United States dollar is defined as gold, and world 
wide confidence in the dollar rests upon the assurance 

..that it will be maintained as a gold dollar.’ He then 

said that, “De spite the definition of the United States 

dollar in terms of gold, it has been increasingly a fiat 
money since the establishment of the Federal Reserve 
system.” While the Federal Reserve Act authorized is- 
suance of notes with a 40 percent gold backing the re- 
serve has been cut until, ““Today the gold backing is 

around 7.5 percent of banking and currency liabilities 
less than at the time of the great collapse of 1932.” 

Warning of the consequences resulting from gold _ poli- 
cies, he urged that, “A great power like the United 

States cannot afford to trust its prestige and its vast 

responsibilities to the uncertain seas of fiat money.” 
“The United States silver certificates are the sole and 

remaining shreds in all the world of honest money,” 
reported John Edgar, general manager of the mining 
division, Sunshine Mining Company, Spokane, Washing- 

ton. “It is the only money anywhere that has survived 
two world cataclysms, has never been in default, and has 

remained redeemable at its tenure at all times,’ he added. 
In the future the world will run out of silver unless 

the supply is brought into balance with demand. This 
unhappy monetary fact will happen soon because present 
day coinage requirements exceed domestic production, 
and so in the entire world the demand exceeds the new 
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GOLD AND SILVER reviewers and forecasters from left 
are: J. R. Huber, Department of Economics, University of 
Washington; Franc R. Joubin, president, Bralorne Mines, 
Ltd.; E. F. Cook, dean, School of Mines, University of Idaho; 
John Edgar, general manager, mining division, Sunshine Min- 

ing Company; and Dr. Elgin Groseclose, economic consultant, 
Washington, D. C. 

INDUSTRIAL ENGINEER can save you money is unani- 
mous report of T. G. Howe, Consolidated Mining and Smelt- 
ing Company; Theodore Barry, management consultant, Los 
Angeles, California; John R. McWilliams, U. S. Bureau of 
Mines, Spokane, Washington; Stewart W. Hurlbut, Anaconda 

Company, Butte, Montana; and D. E. Redmon, U. S. Bureau 
of Mines, Denver, Colorado. 

IMPORTANT NORTHWEST DEVELOPMENTS are out- 
lined by William D. Nesbeitt, Allis-Chalmers Manufacturing 
Company; O. M. Bishop and W. T. Holmes, I, U. S. Bureau 
of Mines; Joseph Newton, head, Department of Mining and 
Metallurgy, University of Idaho; Edward D. Tierney, assist- 
ant vice president, Anaconda Company; and W. G. Hewitt, 
general manager, Pacific Division, Bunker Hill Company. 
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supply, with the result that United 
States Treasury sales in 1962 will use 
up the free silver fund. The eventual 
answer to the supply of silver, Mr. 

Edgar 
everyone 

said, “Appears obvious to 

except the United States 

Treasury. It lies in increasing the 
world’s silver production.” 

While the Gold and Silver session 
was covered with glamour, the tech- 
nical sessions were well attended by 

supervisory and operating personnel. 

Industrial engineering pays 

Many operators found the Indus- 
trial Engineering session to be of par- 

ticular interest as Theodore Barry, 
management consultant, Los Angeles, 
California, spoke on mining’s new 
profit bonanza—industrial engineer- 

ing. Mr. Barry said that mining had 
a fine record of accomplishments in 
improving processes and technology, 
but couldn't be proud of the progress 

toward a good degree of control of 
the labor efforts of the work force. 

Hence of real importance to the min- 
ing industry is the fact that ‘The 
biggest savings that industrial engi- 

neering controls can give 

early.” Also, “The savings in 

resulting from moving toward engi- 

neered control of is the 

dramatic in the first few years.” 

The Anaconda Company has used 

Work Sampling as a Productivity In- 
dicator as its Butte, Montana, opera- 

tions with effective results to show 

management an accurate picture of 

how its manpower is being used, re- 

ported Stewart W. Hurlbut, senior 
research engineer. Anaconda recently 
made a work study of 2,000 men, 

taking 13,023 observations in 54 en- 

gineering observer shifts. The results 
have shown management the troubled 

areas, “The places where more de- 

tailed studies will point toward elim- 

inating causes of delays. The net re- 
sult can well be more production for 

the same number of shifts, or the 
same production for fewer shifts. 

Either way costs will be reduced.” 

reported Mr. Hurlbut. 

come 

costs 

costs most 

Lead-Zinc committee 

The Emergency Lead-Zinc Com- 
mittee needs the continuing help of 

every miner of these two metals in 
presenting a program to the new 

congress and new administration, re- 
ported Clark L. Wilson, Committee 
chairman. He said that the Commit- 

tee felt that a new double barreled 
approach for legislative action was 

necessary for the various divisions 
within the industry. 

Three natural divisions require 
separate degrees and measures of aid. 

| Therefore legislation should provide 

“Immediate effective help to the 

small and intermediate sized mining 

operation, and a tax plan that will 
provide long-term market stability to 

all,’ Mr. Wilson reported. 

Mining and metallurgy 

New methods and equipment for 

mining were outlined by E. R. Bor- 
cherdt, San 

Francisco, California. He reported on 

the drilling of large diameter mine 

shafts in Texas and New Mexico, 

the high energy metallized 

blasting agents in open pits, large 

diameter (8-inch) burn cut holes in 

drifting, new simulta- 

neous drilling and mucking in cut 

and fill stopes, and the possibilities 

consulting engineer, 

use of 

methods of 

for the new Blair loader See 

page 29, November 1960 MINING 
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St. Joseph Lead Company's new 

Viburnum lead-zinc-copper mine in 

Missouri 

“new, profitable, and efficient lead 

belt.”” Three mines are being devel- 

oped to supply one central flotation 

southeast was termed a 

mill. Two mines are now producing 

ore and development of the third is 

progressing rapidly. Mill heads assay 

3.0 percent lead and less than 1.0 

percent each of zinc and copper in 

contrast to the 1.9 percent lead ore 

the company is now mining in the 

old lead belt. Elmer Jones, division 
manager, outlined the new belt at a 

special luncheon. 
A warning was issued to the effect 

that an effort would be made in the 

next Congress to change the mining 

laws. G. Henry Ladendorf, Phoenix, 
Arizona attorney, said that a new 
160 acre exploration claim bill will 

be filed. This would change time and 

avlue of assessment work, and would 

not require a mineral discovery to be 
made in order to stake a claim. The 

small prospector would be penalized 
because his assessment work 

would be doubled or quadrupled for 
this new type of claim. 

Increased tonnages of low grade 
ore being milled at Anaconda, Mon- 

tana, have meant that new car dump- 

ing, crushing, grinding, tailing thick- 

ener, and other equipment have been 

installed to raise copper or milling 
facilities of The Anaconda Company 
to 41,000 daily tons, reported BE. 

Tierney, assistant vice president. 
Other improvements in both coppe1 
and zinc smelting and refining are 

being made, he added. 

The technical sessions have grown 

in stature to play a large part in mak- 
ing the Northwest Convention one of 

the industry’s most informative. END 
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MORE NEW EQUIPMENT. . 

PULP DENSITY CONTROL of lead 
ore is detailed by an illustrated process 
application sheet which describes the 
operation of a Bailey Meter Company 
lead ore pulp density control system. 
Circle No. 39. 

GYRATORY CRUSHERS designed 
and constructed for primary, secondary 
or tertiary stage crushing are detailed 
and described in an eight-page brochure 
issued by Were A Equipment Ltd. 
of England. Circle No. 40. 

SIPHONSIZER made by Dorr-Oliver 
Inc. is a simplified hindered settling 
classifier for hydraulic cleaning and two 
product separation in the 20 325 mesh 
range. Circle No. 41. 

DRILLING EQUIPMENT produced 
by Chicago Pneumatic is detailed in a 
new 16-page publication with ample de- 
scriptions and illustrations covering their 
complete line of products. Circle No. 42. 

SYMONS CONE CRUSHER users will 
want a free copy of the 21-page hand- 
book recently released by Nordbe Man- 
ufacturing Company. Titled “How to 
get the most from your ls Cone 
Crusher” this valuable booklet will help 
in securing the best possible performance 
and maximum efficiency from these 
crushers. Circle No. 43. 

GRINDING CONTROL based on the 
sound level of the grinding action is the 
new “electric ear” introduced by Har- 
dinge Company. In a recent survey users 
report a 10 to 15 percent increased 
grinding mill capacity. Circle No. 44. 

SCRAPERS that stand up under the 
toughest service conditions are a spe- 
ciality with Alloy Steel & Metals Com- 
pany who have models and sizes to suit 
every mining system. Circle No. 74. 

CONTROL SYSTEM for conveyor belt 
feeding, blending, and proportioning is 
detailed in bulletin 57A by the Indus- 
trial Physics & Electronics Company. 
CON-O-WEIGH is a highly accurate 
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continuous belt scale for weighing free- 
flowing bulk materials. Circle No. 46. 

DIESEL ENGINES for all types of 
mechanized eq ent in a full range 
fromn'S to $10 BHP th 1, 2, 3, 4, 6, 8 
and 12 cylinders are manufactured by 
any Diesel Energy Corporation. Circle 

o. 47, 

FURNACES for roasting, calcining, dry- 
ing and incinerating ores, sludges, chemi- 
cals, and organic materials are designed 
and built to your exact requirements by 
Pacific Foundry and Metallurgy Com- 
pany. For information circle No. 48. 

ALLOY STEEL design advan ges and 
engineering properties of “T-1” alloy 
steel castings, plus welding and machin- 
ing data, are covered in Bulletin No. 
300-A, just issued by Alloy Steel and 
Metals Company. Circle No. 49. 

TORQUE CONVERTER: Self-Chang- 
ing Gears Ltd. of England has issued an 
excellent 12-page booklet titled “A Sim- 
ple Explanation of the Torque Con- 
verter” which describes with diagrams 
and short descriptions the principles, 
functions and applications of torque con- 
verters. For a free copy circle No. 50. 

FLOWSHEET of a new heavy media 
process that provides efficient, low-cost 
wet-cyclone beneficiation of ore in the 
full size range from minus-21-inch to 
plus-65 mesh is announced by Dorr- 
Oliver Inc. Circle No. 51. 

BOOKLET describing test procedures 
for the evaluation of asbestos fibre has 
just been published by American Smelt- 
ing and Refining Company. Circle No. 
52. 

NICKEL-ALLOY-bonded _ steel pipe 
and tubing are being used increasingly 

. AND NEW LITERATURE 

to resist corrosion. This is described in 
a new brochure just published by the 
“Nickel-Over-Steel” Division of M. L. 
Sheldon & Company. Circle No. 53. 

SAFETY MARK important objects and 
apparatus in your mine or plant with 

i-Viz” industrial safety paint made 
by the E. D. Bullard Company that is 
four times brighter than regular safety 
colors and will last indefinitely indoors 
rn; up to two years outdoors. Circle 

0. 54. 

BUCKET ELEVATORS for the han- 
dling of bulk materials are described in 
a new 22-page booklet just issued by 
Hewitt-Robins Inc. data 
and statistical tables are included in 
Bulletin 174. Circle No. 55. 

RUBBER PIPE: General Rubber Cor- 
poration has just released their new 
Bulletin 866 covering their line of 
SoundZorber wire-reinforced flexible 
rubber pipe which reduces noise and vi- 
bration disturbance in pipe line instal- 
lations. Circle No. 56. 

CAR HANDLING: Richard Sutcliffe, 
Ltd., manufactures a full range of hy- 
draulically operated tub and minecar 
handling equipment, developed to pro- 
vide a safe and simple system of control 
for the heavier minecars now being used 
by the mining industry. Circle No. 57. 

SCRAPER FILM: A 12-minute 16 mm 
motion picture film in sound and color, 
illustrating the operation of the 14-yard 
Euclid model TS-14 scraper, is available 
to interested groups by the Euclid Divi- 
sion of General Motors. For more in- 
formation circle No. 58. 

“SHAFT MUCKING with the 630” is 
the title of a new 8-page bulletin just re- 
leased by The Eimco Corporation. Case 
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histories, operational results and econo- 
mies reported from many major com- 
panies are given. Circle No. 59. 

EXPLOSIVES: Cyamon S blasting 
agent and Cyamon S primer, two new 
explosives developed for use in seismo- 
graph exploration are now available 
from the Explosives and Mining Chemi- 
cals Department of American Cyanamid. 
Circle No. 60. 

CRUSHER: How the 16-50 Superior 
secondary crusher is able to handle 
higher tonnage at lower cost is told in 
a new bulletin released by Allis- 
Chalmers. Circle No. 61. 

BROKEN castings of all sizes are re- 
paired by Reynolds French and Com- 
pany, specialists in repairing cracked or 
broken castings of all types and sizes. 
For a free copy of their booklet “Facts 
on Repairing Reshen Castings,” Circle 
No. 62. 

“FRICTION MATERIAL for Indus- 
trial Equipment” is the title of a new 
80-page catalog which lists braking and 
other friction materials for power shovels, 
hoists, take-off units, dozers, etc. This 
valuable reference work is given free 
to those who circle No. 63. 

“DUST TOPICS” is the title of a 44- 
page publication that describes new 
equipment for dust surveys, air pollu- 
tion analysis, radiation protection, and 
special sub-micron filtration apparatus. 
Gelman Instrument Company will send 
a free copy to those who circle No. 64. 

WIRE ROPE CATALOG from the 
Sheffield Wire Rope Company, England, 
lists the breaking strengths of 153 wire 
ropes available to the mining industry, 
as well as other useful and interesting 
information on the storage and mainte- 
nance of steel wire ropes. Circle No. 78 

Postage 

Will be Paid 
by 
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SCRAPER: A new, 22-page catalog de- 
scribing the 430 horsepower V-Power B 
Tournapull 29-yard heaped capacity 
scraper is available from the LeTour- 
neau-Westinghouse Company. Circle No. 
65. 

TRACTOR SHOVEL that is powerful, 
ruggedly built, and easy to operate is the 
24-ton Allis-Chalmers HD-16G that au- 
matically matches speed and power to 
load requirements and terrain condi- 
tions. Circle No. 56. 

LABORATORY INSTRUMENTS: 
The 16-page LaPine Apparatus Review 
12 announces many new laboratory in- 
struments: spectrophotometers, pH me- 
ters, electrobalances, recorders, and re- 
lated equipment that have recently been 
introduced by the company. Circle No. 
67. 

EQUIPMENT LINE offered by Bald- 
win-Lima-Hamilton Corporation is de- 
tailed in an illustrated 48-page booklet 
just issued by the company. Shovels, 
cranes, draglines, loaders, etc. are de- 
scribed. Circle No. 68. 

DIESEL POWER: Operators of small 
trucks who wonder whether a. conver- 
sion to Diesel power will pay off in 
higher profits will find the answer in a 
new booklet produced by Detroit Diesel 
Engines Division of General Motors. Cir- 
cle No. 69. 

INDUSTRIAL DIAMOND products 
are detailed in an attractive, compre- 
hensive catalog just released by the Dia- 
mond Tool Research Company. Product 
photographs, diagrams, specifications, 
and pricing information are included. 
Circle No. 70. 

SPECIAL FACILITIES available to 
the mining industry by the Hardinge 
Manufacturing Company are described 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT No. 1458, San Francisco, Calif. 

in Bulletin No. 101. A pictorial review 
of their major manufacturing depart- 
ments is detailed. Circle No. 71. 

“AUTOMATION AND YOU” is the 
title of a 15-page booklet that is a man- 
agement summary of General Electric 
capabilities in industrial-automation sys- 
tems. Circle No, 72. 

BITS for down-the-hole drilling are now 
available up to nine inches in diameter 
from Atlas Copco. These Sandvik Coro- 
mant bits have all the famous Sandvik 
advantages of highest quality and longer 
life. Circle No. 73. 

CRUSHERS by Sturtevant Mill Com- 
pany assure long life at top loads for 
medium and small size plants. Many 
have operated for more t 25 years 
without a major repair. Circle No. 45. 

PINCH VALVES are the subject of 
catalog No. 609 issued by Mines and 
Smelter Supply Company. These auto- 
mated valve systems control the circuitry 
for any operating requirements. Circle 
No. 75. 

CONCENTRATING TABLE: The 
Super-Duty Diagonal Deck table manu- 
factured by the Deister Concentrator 
Company is the subject of their bulletin 
No. 118C. Low cost and high mineral 
concentrating efficiency are the features 
of this table. Circle No. 76. 

ALIPHATIC AMINES—what they are 
and what they will do—are described in 
a new booklet prepared by Armour In- 
dustrial Chemical Company. These flo- 
tation agents are used for non-metallic 
separations detailed in a special Mineral 
Flotation Booklet also prepared by the 
company. Circle No. 77. 

METAL WEAR is the subject of a new 
bulletin titled “Facts About Metal Wear 
For Maintenance Men” just issued by 
the Rankin Manufacturing Company. 
For a free copy circle No. 20. 

DRY GRINDING and air classifica- 
tion test service offered by the Denver 
Equipment Company is described in 
| new bulletin No. T4-B25. Circle 

o. 91. 
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PRODUCTION EQUIPMENT preview 
FOR DATA ON ANY ITEM IN THIS SECTION PLEASE USE INQUIRY CARD 

0D 3 years, $8 (] 2 years, $6 [) 1 year, $4 (Add $1 per year if outside U. S., Canada, Latin America) 

Compact Surveying Instruments 

A new line of David White instruments featuring compact 

size and light weight has been introduced to the mining in- 

dustry. The new instruments are called the Continental No. 

8040 Level-Transit and the Continental No. 8050 Level. A 

lightweight, extension leg tripod will be sold for use with the 
Continentals and an optional leather carrying case with 
shoulder strap will complete the package. 

Both instruments are constructed of die cast high strength 

aluminum alloy with smooth enamel finish. Leveling plates 
are chrome plated and have a permanent built-in wick lubri- 

cating system. The circle rotates for zero settings and reads to 

degrees. Both instruments have 8X power telescopes with 
micrometer ring focusing. Circle No. 37. 

Small Locomotive Fits Mine Cage 

A new trammer-type locomotive has been introduced by 
the Greensburg Division of National Mine Service Company. 

Said to offer the most horsepower for its size and weight, the 
Greensburg Trammer folds to fit the standard mine cage and 
adjusts to any track gauge from 18 inches to 24 inches. 

This locomotive is battery-operated requiring no trolley 
wire, and travels safely in narrow, haulage ways. It has a 
folding operator’s compartment with removable separate end 

bumper, motorman’s seat and end guard. Assembly or dis- 
assembly of the removable components for moving from 
one level to another on the mine cage can be handled easily 

by one man. Controls are accessible with compartment folded, 
so trammer can be driven on cage. Circle No. 38. 

New Support Lagging 
Availability of a new, economical and 

versatile support lagging for use as crib- 

bing in mining and construction in- 

dustries has been announced by the 

Commercial Shearing and Stamping 

Company. 

Light, easy to handle, fireproof, and 

inexpensive, the new support lagging has 
a ribbed surface which permits inter- 

locking when overlapped with the next 

lagging mat. This not only increases 

strength of the wall system and prevents 

dangerous gapping, but eliminates need 

for anchoring the mat, thereby decreas- 

ing installation time. Circle No. 28. 
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Big Aluminum Dipper 
Aluminum plate, welding wire and 

rivets form the specially built excavating 

dipper, destined for Aluminum Com- 
pany of America’s Dominican Republic 
bauxite mining operations. Alcoa fur- 

nished_ technical assistance, welding 
equipment, and all the aluminum com- 
ponents to the Electric Steel Foundry 
Company, Danville, Illinois, where the 
lightweight bucket was built. Aluminum 

made possible an increase in the size 

and capacity of the dipper from 4% 
yards (steel) to 51% cubic yards, with- 

out a corresponding increase in weight. 

Cire le No. 29. 

Two Axle Dump Truck 
The KW-Dart Truck Company of 

Kansas City, Missouri, has recently in- 

troduced a new end dump truck—the 
model 40SL. The 40 ton capacity vehicle 

is reported to be the largest capacity two 
axle dump truck ever placed into service. 

The giant ore movers are 30 feet long, 

13 feet high and 12 feet wide. They are 

powered by a V-12 Diesel engine cou- 

pled with a four-speed transmission-con- 
verter. Tires, front and rear, are 18.00 

by 33. 

Shown here is one of four model 

40SL’s recently delivered by KW-Dart. 

Circle No. 11. 
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Move More Muck 

at less cost 

with the RIGHT 

ROPE MASTER 

ROPE MASTER 
SLUSHER BLOCKS 

are 

“Built to stay on the Job” 

Streamlined Design, 

Correct Balance, 

Oversize Throats, 

Hardened and precision- 

ground Sheave Pins, 

Positive Grease Seals 

are only a few of the many 

exclusive features, plus — 

TIMKEN 

EQUIPPED 

ROPE MASTER MINING BLOCKS 

ARE AVAILABLE WITH THESE FITTINGS 

SWIVEL HOOK 
PLAIN SHACKLE 
SWIVEL SHACKLE 

FLAT TYPE SHACKLE 
SAFETY SWIVEL HOOK 

SNATCH LOCK 

INCREASE WIRE ROPE LIFE 

REDUCE WIRE ROPE COST 

PAUL E.KEENEY €O. 
1125 S. E. Grand Avenue 

Portland 14, Oregon 

New Diesel Truck Engine 
The trucking industry gains another 

engine manufacturer with the introduc- 

tion by the Caterpillar Tractor Company 

of its 1673 Diesel truck engine. This en- 

gine is a six cylinder turbocharged and 

aftercooled power plant of 4.5 inch bore 

and 5.5 inch stroke of 220 hp at 2,200 

rpm, 

An estimated 85% to 90% of Diesel 

trucks on the road are in the horsepower 

class to use the 1673. These trucks have 

gross vehicle weights of 26,000 pounds 

or more, or gross combined weights of 
50,000 to 75.000 pounds. 

In the 1673, Caterpillar is offering the 

trucking industry a_ trouble-free fuel 
system, compact four-cycle design and 

mechanical excellence, all features im- 

portant to economical operation and de- 

pendable performance. In the 1,900 to 

1,200 rpm range, the 1673 uses only 

0.398 pounds of fuel per brake horse- 

power hour, a very economical rate in 

truck engines. Circle No. 18. 

AM Explosives Producer 
Chromalloy Corporation has  an- 

nounced entry into the ammonium ni- 
trate explosives field with a new blasting 
agent called “Propex,” to be delivered 

by special mixer trucks from distribution 
centers throughout the country. 

Under terms of an agreement with 
Monsanto Chemical Company, Chromal- 
loy will use Monsanto’s Lion brand of 
ammonium nitrate fertilizer in the man- 
ufacture of Propex. The company will 
supply Propex either in 50 pound bags, 
or on a contract basis will deliver bulk 

amounts in special mixer trucks which 
carry the ammonium nitrate and oil in 
separate containers. This efficient method 
provides maximum safety since mixing 
of the sensitizing oil and ammonium ni- 
trate oxidizing agent doesn’t occur until 
the truck’s discharge hose is in the blast- 
ing hole. Circle No. 6. 

Versatile Grinding Mill 
Development of the Trunducer grind- 

ing mill which incorporates three basic 

designs in a single unit has been an- 

nounced by Allis-Chalmers. Utilizing a 

common component in conjunction with 

three different heads, the new mill can 

be easily converted to operate as an over- 

flow rod or ball, a peripheral discharge 

or diaphragm mill. 

The basic head, used on the overflow 

mill, is of flush covering surface con- 

struction with four discharge holes in a 

protruding discharge chamber. Spacers 

added to the shell’s discharge end and 

an attached flat head with a stub shaft 

connected to the cable coupling, con- 

verts the unit to an end peripheral dis- 

charge mill. A plate added between the 

spacers and the shell transforms the ma- 

chine to a diaphragm ball mill. Circle 

No. 26. 

New Compact Portable Drill Cores to 200 feet 
The new Minuteman portable drill 

announced by Mobile Drilling, Inc. is a 
compact, multipurpose, rotary unit de- 
signed for subsurface exploration and 

production drilling in soils, rock and 
concrete. Precision engineered from 

lightweight, high-tensile alloys, the Min- 

uteman is believed to be the only truly 
portable drill that features big rig rotary 
drive for greater drilling capacity and 

unusual versatility. 
The Minuteman, when equipped for 

core drilling, drives “EW” core barrels 

to 200 feet. As a production boring rig 
it permits fast, economical erection of 

fences, guard rails, and similar instal- 

lations. In addition, it handles standard 

soil sampling tools. 
This new portable drill weighs only 

150 pounds, yet features a six horsepower 

engine, eight-speed automatic transmis- 

sion, diaphragm-type carburetor for drill- 

ing at any angle, 44-inch stroke with 

power or hand feed both in and out of 
the hole, wheel mounted base for easier 

handling and two point anchoring for 
maximum stabilization in soils, rock or 

concrete. Although designed for one 

man portability, the Minuteman may be 
adapted for truck or trailer mounting as 

well. Circle No. 36. 
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NEWSMAKERS in world mining 

V. N. BURNHART F. J. HALLER 

Vincent N. Burnhart, former vice pres- 
ident and general manager of E. J. Long- 
year Co., Minneapolis, Minnesota, has 
been named president to succeed the late 
Donald M. Davidson. 

Francis J. Haller, iron ore consulting 
engineer of Negaunee, Michigan, has 
been named a director and consultant of 
the Jubilee Iron Corp., Labrador, Can- 
ada. He has been associated with iron 
ore mining since 1930. 

Albert W. Easton, former layout engi- 
neer at Kerr-Addison Mines Ltd., Vir- 
giniatown, Ontario, Canada, and Fred 
W. James, structural inspector on the 
Rocky Beach hydro-electric power dam 
in Washington, have been named to the 
engineering staff of Heath & Sherwood 
Chemical Grouting Ltd., Kirkland Lake, 
Ontario, Canada. 

Moritsuna Saigusa, chief geologist for 
the Mitsubishi Metal Mining Company, 
Ltd. has returned to his Tokyo, Japan 
headquarters after a mine inspection trip 
to South America. He visited copper and 
iron mines in Colombia, Peru, Bolivia, 
and Chile. 

Taher Ziai, mining engineer, has been 
appointed minister of the Ministry of 
Industry and Mines of Iran. He succeeds 
Mr. Sharif Emami, who has been ap- 
pointed prime minister of the country. 

Roy Jure has been appointed manager 
of the exploration department of Ameri- 
can Metal Climax, Inc., New York. For- 
mer assistant manager, he succeeds Jack 
A. James, who has resigned from the 
company to engage in private geological 
consulting work at 211 Bellair Road, 
Ridgewood, New Jersey. 

Paul F. Yopes has been named chief 
of the branch of nonferrous metals of the 
U. S. Bureau of Mines division of min- 
erals. Others appointed in recent staff 
changes within the branch are Raymond 
A. Heindl, assistant chief of the branch 
of nonferrous metals; Charles T. Baroch, 
chief of the branch of nonmetallic min- 
erals and Donald O. Kennedy, assistant 
chief; Henry G. Iverson, chief of the 
branch of metallurgy research and James 
W. Pennington, assistant chief; and 
Thomas E. Howard, chief of the branch 
of mining research and Walter E. Lewis, 
assistant chief. 

Horace Ham, chief mine engineer at 
Climax Molybdenum Company, Climax, 
Colorado, has been appointed new assist- 
ant chief engineer for the company. He 
is being succeeded by Bob Zdechlik. 
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R. LETHBRIDGE R. S. BATNI 

Robert Lethbridge, director of tech- 
nical services of the Rio Tinto Co. Ltd. 
of London, England, has been visiting 
open pit copper mines in the southwest- 
ern United States. 

R. S. Batni, formerly an inspector of 
mines for the government of India, has 
been appointed professor of metal min- 
ing and surveying and head of the de- 
partment at the Indian School of Mines 
and Applied Geology, Dhanbad, India. 

Floyd H. Shellenberger has succeeded 
D. A. Underwood as mill superintendent 
of the Grandview mill of the American 
Zinc, Lead and Smelting Company at 
Metaline Falls, Washington. Mr. Shellen- 
berger has served as mill metallurgist at 
Grandview for the past four and a half 
years. 

Adrian C. Dorenfeld has joined the 
staff of the University of Minnesota 
School of Mines and Metallurgy as asso- 
ciate professor in mine and mill plant 
engineering. 

Franklin W. Wyatt, mill superintend- 
ent of the Globe Mining Company, a 
unit of Union Carbide Corporation, has 
been appointed plant superintendent of 
the firm’s uranium plant at Gas Hills, 
Wyoming. He succeeds K. W. Lentz. 

Maurice F. Dufour, vice president of 
Freeport Sulphur Company, New York, 
has been named director of research and 
development for the company. 

Austin Smith has been chosen assist- 
ant to the senior vice president of Inter- 
national Nickel Company of Canada, 
Ltd., Toronto, Ontario. He has been with 
International Nickel since 1936 when he 
joined the firm’s Copper Cliff operations. 

Lynn J. Richards has been named shift 
foreman of the Carlsbad, New Mexico, 
chemical plant of International Minerals 
& Chemical Corporation. Until his pro- 
motion, he was chemical plant operator. 

Alvin Johnson, project engineer, has 
been appointed superintendent of field 
engineering for Oliver Iron Mining divi- 
sion, U. S. Steel Corporation. He will 
have temporary headquarters in Hibbing, 
Minnesota. 

Bill E. Christian, former director of 
industrial relations at the Chino, New 
Mexico Mines Division of Kennecott 
Copper Corporation, has been appointed 
director of industrial and public rela- 
tions at the White Pine Copper Com- 
pany, White Pine, Michigan. 

R. W. TABER F. W. WINK 

Robert W. Taber has been appointed 
assistant to the president of the Cleve- 
land-Cliffs Iron Company of Cleveland, 
Ohio. He has been with the firm since 
1939, and served in the mining depart- 
ment from 1950 to 1959. 

F. W. Wink, sales manager of the 
Winkie Drill Division of Bucyrus-Erie 
Company, has resigned to form his own 
company, the Wink Corporation, with 
offives in South San Francisco, California. 
The firm is engaged in contract drilling, 
consulting and drill sales. 

Frank Mattson, assistant general mas- 
ter mechanic of The Hanna Mining 
Company's Michigan district operations, 
has been named district master me- 
chanic. He is replacing Carl Lundwall, 
who has retired. Others named in per- 
sonnel shifts within the company are 
Lester Winton, maintenance foreman; 
Ward Richards, trammer foreman at the 
Hiawatha mine, and Manch Applin, 
maintenance foreman at the Hiawatha 
mine. 

H. T. Heard, manager of the Cia. de 
Minas del Peru, Arequipa, Peru, has been 
appointed manager of mines of the Inter- 
ae Mining Company, La Paz, Bo- 
ivia. 

Frank H. Buchella, vice president of 
the Magma Copper Company and the 
San Manuel Copper Company, Arizona; 
Darrel Gardner, general manager of 
Magma Copper Company; and Carrol P. 
Donohoe, president and general manager 
of Cananea Consolidated Copper Com- 
pany, Cananea, Sonora, Mexico, have 
been awarded the University of Arizona’s 
75th Anniversary Medallion of Merit, 
presented to distinguished members of 
the mining industry. 

Arthur W. Lankenau, superintendent 
of Union Carbide Nuclear Company’s 
plant at Uravan, Colorado, has been ap- 
pointed head of the company’s experi- 
mental and development laboratory at 
Grand Junction. He is being succeeded 
in Uravan by O. J. Malacarne, former 
superintendent of the UCNC plant at 
Slick Rock, Colorado. 

Dr. I. Milton LeBaron, director of 
research, engineering and development 
for International Minerals and Chemical 
Corporation, Skokie, Illinois, has re- 
turned from the international physics 
symposium on high voltage electrostatic 
forces in Grenoble, France where he 
spoke on “Electrostatic Separation of 
Minerals.” 
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Congratulations to These Men and 

Man of American Mining in 1960 is 
Robert J. Linney, president of Reserve 

Mining Company, Silver Bay, Minne- 

sota. He has spent his entire mining 

career in the iron ore industry and held 

important engineering and managerial 

positions with Republic Steel Corpora- 

tion before he came to Reserve in 1950. 

At Reserve he was manager of opera- 
tions and vice president of operations 

before promotion to president. 

This award is made in tribute to his 

leadership in design, construction, and 

operation of taconite mining and mibll- 

ing facilities. Mr. Linney’s drive and 

determination have been a major fac- 

tor in commercial production of taco- 

nite pellets. 

The mining industry pays tribute to 

him for the many contributions he has 

made to the continuous expansion of 

both production and technology in this 

new mining frontier. 

The 1960 Engineer of Foreign Mining 
is George S. Scholey, general manager 
of Philex Mining Company, Baguio, 

Mountain Province, Philippine Islands. 
This award is a tribute to Mr. Scholey’s 

long period of copper mine develop- 

ment in the Islands. He has ployed an 
important part, both pre- and post- 
World-War Il in making underground 
and open pit mines from prospects. 

As general manager of Philex he 

has played a key part in the explora- 
tion, development, and equipping for 
production of the Philex copper-gold 
ore body. He also supervised the engi- 
neering design and construction of the 
company’s modern flotation mill, power 

plant, and mine camp. 
The award is made in tribute to his 

special ability to evaluate a prospect 

and then to use his knowledge and 

skill to bring it into production at op- 

timum rate for financial return. 

For Technical Developments in the Min- 
ing Industry honors are being awarded 
to Robert Blair, chief mechanical en- 
gineer of the Anglo American Cor- 

poration of South Africa, Ltd., Jo- 
hannesburg. The award is industry’s 
recognition of the equipment develop- 
ments he has made which have made 
high-speed shaft sinking practical and 
have made it possible to hoist from 

ultra deep shafts. With the develop- 

ment of the new low head Blair loader 
it now becomes practical to increase 

speed of mining by intense mechaniza- 
tion of thin dipping ore beds. 

By the use of the Blair friction hoist 

it is now possible to sink a vertical 

shaft to any depth with almost no limit 
on the supported load. Mr. Blair's 
newer multi-rope, multi-layer drum 

hoist provides, in a double drum hoist, 

the advantages of a Koepe system here- 

tofore unobtainable with drum hoists. 

Here are industry highlights for the year 
The soaring sixties got off to a short fuse fizzle mining- 

wise in 1960, depite the early hopes for increased use of 
many metals. It was the year of return to normalcy for 
many industries following the rush for production ca- 
pacity to meet permanent defense requirements. For min- 
ing, « apac ity was more than adequate to replace depleted 

warehouse stocks which proved slow to rebuild in the 
face of no foreseeable shortages from existing mines. 

The Golden Sixties, as I called them this time last year, 
lie ahead—and for mining they should be here in the 
mid-1960’s when the experts say that copper demand will 
reach production capacity, and when the new uses for 
lead and zinc will provide markets for many additional 
hundreds of thousands of tons of metal. Ferro alloy and 
other metal use wili grow accordingly. 

The year 1960 was one of Communist gains in the 

Free World—Cuba, Bolivia, Guinea, Ghana—all coun- 
tries important in mining. It was the year of continued 
economic war between the world’s two camps. It was 
the year of increased Russian exports—planned exports 
of key metals and ores—exports planned to do the most 
harm to the United States’ production-for-profit mining. 
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A year of planned exports and grandiose promises to win 
favor for Russia in strategic countries. More of the same 

as predicted here earlier. 
In United States mining, 1960 will be remembered as 

the start of computer calculations of programmed min- 
ing. It was the year of the big beryllium search, the year 
of the London gold rush, the year of new copper mine 
developments in Arizona, and another year of major 
iron and lead (minor copper) discoveries in Missouri. 

A year of taconite expansion, of metallized blasting, 
of larger pits and smaller underground, of beryllium 
tease, of uranium freeze, and metal ease. 

Now for the future, and every miner believes more 
strongly in the future than in the today or he wouldn’t 
light the fuses for the next drift round. It was Patrick 
Henry who said in 1775 that, “I know of no way of judg- 
ing the future but by the past.” With this future per- 
spective plus words of wisdom and the fact that in the 
mining industry forecasts are made daily of tonnage, 
grade, markets, etc. I feel justified in picking the most 
important events of 1960 and forecasting the mining and 
metal future. The record’s good, too, if you want to 
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Mines for Their 1960 Accomplishments 

which have made them the winners of the annual awards 

to outstanding leaders in the World's minerals industries 

Open Pit Mine of 1960 is Kaiser Steel Corporation’s Eagle 
Mountain iron ore mine at Eagle Mountain, California. Eagle 

Mountain has long been a development and proving ground 

for trucks, hard rock drilling equipment, bits, and blasting 
agents. The industry owes much to Eagle Mountain and the 

equipment manufacturers for these developments. As an 

operating mine Eagle Mountain has achieved outstanding 

production rates per man shift, low stripping and mining 

costs, and an excellent safety record. Robert G. Heers is 

manager of mining and raw materials, and Martin J. 

Hughes is mine manager. 

and a future forecast 

by George O. Argall, Jr. Edit 

both mining and forecasts. 

It’s often harder to find out who made the discoveries 
of the year in the year that they were made than for the 
finder to make the actual discovery. The exploration slow 
down of last year resulted in fewer discoveries. 

However, in the United States important discoveries 
of lead continued to be made by copper and other miners 
in Missouri. No one knows just how big the new Missouri 

Lead Belt, first reported in this Review three years ago, 
will finally prove to be. 

Beryllium discoveries made the news in the United 
States during the year with most publicity coming 
from Washington, D. C. about “widespread occur- 

rence of beryllium mineralization reported in Idaho,” 
and a “second discovery of widespread beryllium min- 
eralization in the Yellow Jacket Mountains.” Both are 
in the south central part of the state, both are in 
granitic rocks, and both contain beryl and aquamarine 

review the past 

JANUARY 1961 

Small Mining Company cf 1960 honors go to the U. S. Beryl- 
lium Corporation for its pioneering development of the 
Badger Flats, Colorado beryllium district: the Boomer, Blue 

Jay, and Redskin mines. By proving for the first time the 

mineability of bertrandite (a rare beryllium silicate), and 

for being the largest domestic producer of beryllium ore. 
The company’s pioneering work in discovery, mining, market- 
ing, and refining of beryllium ores have opened new geo- 

dent is Don H. Peaker of Pueblo, Colorado, a trained geo- 

logical engineer who sees a bright beryllium future. 

Underground Mine of 1960 has been selected as being the 
Viburnum mine of St. Joseph Lead Company in Missouri's 

new lead belt. The selection is based on the facts that this 
is the first mine to develop this important new and high 
grade lead district, that the mine is completely mechanized 

for high production per man shift, and that several out- 

standing mining techniques have been used to develop it 

and bring it into production. 

St. Joseph’s designation is simply No. 27 mine where the 

mine crew is 50 men for 2,000 daily tons, machine men 

break 150 tons per man shift, and 325 tons per shovel shift. 
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crystals. The deposits are within sev- 
eral tens of miles of each other, but 

in different mountain ranges. 

The alumina bypass was the 

Metallurgical Development of the 

Beryllium in United 
The United States Discovery of 

the Year was the new beryllium 
mineral in the Topaz Mountains of 
western Utah. This discovery points 

the way for further prospecting in un- 
usual environments for 
beryllium minerals. ‘The pink variety 

of beryl has been known in the Topaz 

Mountain rhyolite for more than 50 

years and the occurrence of such, 

though rare, is rather unusual to find 

in flow rocks. Norman C. Williams, 
vice president of Beryllium Re- 

sources, Inc. has long been interested 

geological 

Set Many New Mining Records for Shaft Sink 
Not only do the world’s citizens run 

and swim faster each year, as the 

1960 Olympics proved in the sporting 
world, but the mining world’s engi- 

neers sink faster and drift faster. And 

the same competitive spirit exists be- 

tween the Free and the Curtained 
worlds as evidenced by the speech of 
W. S. Findlay, president of the South 

African Institute of Mining and 

Metallurgy, on August 24th when he 

said, “We have even beaten the Rus- 

sians at shaft sinking, which, in the 
Sputnik age, is no mean achieve- 

ment.” This proved an understate- 

ment by year’s end, after the Harte- 
beestfontein Gold Mining Company, 
Ltd. sank its 26-foot rock section cir- 

cular No. 4 shaft 1,106 feet during 

October. The Russian record is re- 

ported at 868 feet of 18-foot diameter 

Year. This is the conversion of 
bauxite ore directly to aluminum 
metal bypassing the costly intermedi- 
ary step from ore to alumina. Alumi- 
nium Limited perfected and patented 

States and Philippine 
in the area and has directed field 
work there since 1956. It appears 
possible that the Atomic Energy 
Commission secretly discovered be- 
ryllium in some rocks of the area 
in 1959. Early in 1960 Beryllium Re- 

sources, with the aid of a berylometer, 
detected beryllium in the field. About 
the same time prospectors found 
beryllium mineralization and submit- 

ted samples to both Beryllium Re- 
sources and Vitro Corporation of 
America. 

The importance of this discovery 

shaft in one month. The old record 
was 1,020 feet by President Steyn 

Gold Mining Company, Limited, in 
January 1960 which beat that com- 
pany’s 1,001 feet sunk in November 
1959. These records were set in dif- 
ferent shafts. 

A new world record was set for 
open pit shovel loading when C. J. 
Robinson loaded 158 railroad cars 

in a single shift at Kennecott Copper 

Corporation’s Utah pit. This is 13,- 
500 tons of ore for a remarkably high 
shovel factor. It took only 2.6 min- 

utes to spot, load, and respot each 
car. In Canada at the Ruth Lake 

mine of Iron Ore Company of Can- 
ada, six shovel shifts (two shovels) 

loaded 320 railroad cars with 28,000 
tons of iron ore in 24 hours. 

A rotary drilling record for Ken- 

a method for catalytic or subhalide 
distillation wherein aluminum ore is 
treated to yield a gaseous subhalide 
of aluminum at a high temperature 
from which relatively pure metal is 

Copper Make Year's 
was confirmed near the end when the 

president of Brush Beryllium Com- 
pany, a Beryllium Resources stock- 
holder, reported that there might be 
from 2,000,000 to 10,000,000 pounds 

of contained beryllium metal in area. 
Beryllium figured too in the Min- 

ing Option of the Year when the 

Anaconda Company optioned 103 
mining claims of Mt. Wheeler 

Mines, Inc. at Mount Washington, 
Nevada.. Anaconda plans extensive 

underground development program 

in zones which assay about 1.0 per- 

ing, Shovel Loading, 
necott’s Chino pit was set by J. L. 

McLehaney and George L. Oliver— 
540 feet of blast hole in one shift. 

Rhokana Corporation Ltd’s. cop- 
per smelter in Northern Rhodesia 
produced 28,214 tons of blister cop- 

per from one mine in April, which 

must be close to a smelting record. 
Also in Northern Rhodesia, Nchanga 

Consolidated Copper Mines Limited 

set several records. For the first time 

more than 1,000,000 cubic yards of 
ore and waste were mined in one 

month from the Nchanga and Chin- 

gola open pits. In the Nchanga pit 
the bucket wheel-conveyor system 
dug and transported waste to dump 

at the rate of 2,271 tons per digging 

hour. Based on cubic feet of rock 

broken in contrast to feet driven a 

world record was set in Nchanga’s 

Important Anniversaries—Two Great Lead-Zinc Districts, Gold, 
The end of ancther year always 

means that birthdays, anniversaries, 
and commemorative dedications were 

held by the world-wide mining indus- 

try during the year. 
For it was in September 1885 that 

prospector Noah S. Kellogg and his 

balky burro discovered the original 
ore outcrop that has since proved to 

be one of the world’s largest lead 

zinc mines—Bunker Hill in northern 

Idaho. The Bunker Hill Company 

normally is the second largest lead 
producer in the United States to this 

day. 
In the far off desert of New South 

Wales, Australia, mining began the 

same year on another the now famous 
Broken Hill lode—with the forma- 

tion of the Broken Hill Proprietary 
Company. 

Also celebrating its diamond ju- 
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bilee of engineering and construction 

service to the mining industry was 
the Stearns-Roger Manufacturing 

Company of Denver, Colorado. 
It is just 100 years ago that Fraser 

and Chalmers Limited started mak- 
ing mining and metallurgical ma- 

chinery in England. It has since been 
absorbed into the General Electric 
Company of England which ias car- 
ried on the mining tradition. 

The U. S. Bureau of Mines was 50 
years old on July Ist and the industry 
paid just tribute to the mine safety 
work and the first aid training of the 

Bureau as well as to its statistical, 
mineral surveys, and other services. 

One of the world’s greatest gold 
mines—Hollinger Consolidated Gold 
Mines Limited—celebrated its Gol- 
den Jubilee with the proud record of 
$500,000,000 worth of gold and sil- 

ver produced. This Canadian mine 
has more than 128 miles of crosscuts 
and 243 miles of drifts, for a total of 
more than 371 miles of main open- 
ings. Shafts, winzes, and raises total 
several tens of miles. Its diamond 
drills have yielded 1,189 miles of 
core. The 59,000,000 tons of ore 
mined were replaced with 30,124,199 
tons of fill. 

Forty years ago the first electric- 
powered loading equipment—an 8 
yard Marion dragline—was used on 
the Mesabi Iron Range by the M. A. 
Hanna Company at its Wabigon 
mine. Hanna continues to pioneer 
mining and beneficiation practices 
on the range. 

The great Carlsbad, New Mexico 
potash district was discovered acci- 
dentally only 35 years ago when oil 
well drillers Snowden-McSweeney 
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recovered in a condenser. Simultane- 
ously the French aluminum produc- 
ers, Pechiney and Ugine, developed 
a similar process for which details 
are not publicly available. 

Discovery News 
cent BeO. Many of you will recall 
that the Mt. Wheeler beryllium 
recognition was the Geologist’s Dis- 

covery of the Year 1959 in a simi- 
lar article to this at the end of 1959. 

Foreign Discoveries of importance 
were the Sierra Madre copper de- 

posits in east central Luzon, Philip- 

pine Islands; the Prospectors Air- 

ways-Kerr Addison copper discovery 
in northwestern Quebec; and_ the 
prospector’s discovery of gold in the 
Patricia district, Northwestern On- 
tario, for Kenlew Mines 

and Drifting 
14 by 14 foot No. 2120 haulage way 
in July when 240,000 cubic feet of 

rock were removed in driving 1,248 
feet in 26 days. 

A new, big tunnel record, 135.5 

feet in one day, was made by the 30 
foot diameter mechanical mole at the 

Oahe Dam, South Dakota. A 1,152 
foot long tunnel was bored in only 
14 days. 

New daily and monthly production 

records were set by International 
Minerals and Potash Company at 
Carlsbad, New Mexico; 15,019 and 

407,759 tons respectively. Interna- 
tional mined its 50,000,000th ton of 
ore in July. 

Kennecott Copper’s Nevada Mines 
Division set a new daily and monthly 
crushing record in August when 27,- 

204 and 709,286 tons were crushed. 

Diamonds, Potash 
found more potash than oil. This was 

the first of New Mexico’s two great 

mining districts to be found looking 
for oil. The second was just five years 
ago when cuttings from a dry well at 

Ambrosia Lake were found by Louis 

Lothmann to contain uranium. First 
ore was mined in March 1956 from 

the nearby, just sunk, Dysart shaft of 
Rio de Oro Uranium Mines, Inc. 

Two great African diamond mines 

marked their 30th and 20th anni- 

versaries during the year, In January 
1930 diamonds were found on the 

Gbobora River in Sierra Leone. From 
this discovery the great fields of 
Tongo and Yengema have been de- 
veloped. 

The last great diamond mine dis- 

covered was only 20 years ago by Dr. 
John T. Williamson at Mwadui, 
Tanganyika. 
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TOMORROW'S MINING PREVIEW 

What the miner needs 

Holes, both larger at smaller cost and smaller at lower cost, are needed 
by the mining industry. This is not a paradox either, as the trend to larger 
and larger burn cut holes is here to stay. The bigger the burn hole the 
better of course, but the added cost to increase hole diameter has about 
reached the point of no return for most mines. Drills, bits, and rods are now 
available to drill an 8-inch burn cut hole 12 feet deep in hard sicilified meta- 
morphic rock in 30 minutes. To reduce small holes further now means 
more money too because of high rod breakage and low powder loading 
factors. Better drill steel and higher density explosives are needed for further 
hole size reduction. 

Some way must be found to cut only the annular ring for the truly big 
holes the way a diamond drill does. The central core must simultaneously 
be sheared off and automatically ejected in chunks from the hole to lower 
cost of these big holes. 

Watch these prospects and trends 
Africa will contnue to make mining news in the new year. Watch for 

Newmont Mining Corporation and associates to develop a major open pit 
copper mine and build a many thousand ton per day flotation mill. 

A very new molybdenite prospect in Nigeria may be developed by a 
United States company. The world’s most modern lead smelter will be 
built in Africa too. 

Arizona copper, too, will make news. Watch for expansion at one of 
the largest flotation mills backed by important ore reserves. More copper 
per ton is the goal of one mill where acid leaching of oxides and precipi- 
tation to sulphides before flotation is under test. It’s too early to know 
if the entire mill will be converted to this flowsheet. You can be assured 
that a copper leaching plant will be built for testing and flowsheet devel- 
opment on copper oxides and silicates from a now-developing mine. 

You can expect a new open pit nickel mine to be brought into produc- 
tion by International Nickel Company of Canada, Ltd. near Copper Cliff, 
Ontario. 

Don’t be surprised if Yerington assumes a more important role in the 
mining world. Now famed for copper, from Anaconda’s Weed Height’s 
pit, the new look at Yerington will be iron. It’s big iron in point of re- 
serves, it’s low in point of grade, and it’s deep in point of location. Holes 
have been drilled to depths of 2,000 feet. The top of the deposit is at least 
400 feet below surface, in places. While the United States Steel Corpora- 
tion, Columbia-Geneva Division, hasn’t released full data on this deposit 
it probably will rank high with any geophysical discovery as the Geo- 
physical Discovery of 1960 because drilling of an airborne anomaly dis- 
covered iron. 

You can look to Wyoming for the scene of next year’s shaft sinking 

rush. If current proposals are carried out there will be at least six and 
perhaps eight new shafts near Green River to further develop Wyoming’s 

Trona Trend. Three major chemical companies have developed important 
ore reserves here. Several other mining companies have enough reserves 
to warrant mine development too. 

While on the subject of shafts, don’t discount the possibility of a new 
method for sinking shafts through quicksand and heavy water bearing 
sediments. Also look for a real breakthrough in shaft sinking by rotary 
drilling. See this issue, “How Rotary Drilling Speeds Shaft Sinking,” for 

a report on success with 44-inch diameter shafts. The next step out will 
be to production size. 

Now for equipment: New methods to empty trucks, not dump them, are 
under study. Push the material out rather than raise the body to dump 
the load. Why not speed pit loading by picking up truck unit loads at one 
time? The electric wheel application has just scratched the surface in its 
mining applications. The electric wheel drive trucks will get faster pulling 
under the shovel and on the waste dump. 

New progress is being made on small rotary percussion drills. New 

equipment will speed cut and fill stoping with simultaneous drilling over 
ore mucking or waste filling. 

In mineral processing new crushers will lick sticky ore problems, several 
new moisture removing machines will cut water content of various prod- 
ucts, and new reagents will increase metals recovery. END 
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Announcing the 

a system for 

automatically 

rebuilding 

and hard-facing 

crusher rolls 

in position! 

The Stoody CRUSHERMATIC is a new 

tool for the aggregate producing indus- 

try! It cuts rebuilding and hard-facing 

time on crusher rolls as much as 300 to 

100% over manual welding and is 200% 

faster than hand-held semi-automatic 

welding! 

Now you can gain 50% more crushing 

get an additional 30% more pro- 

duction from the same crusher because 

rolls are kept out to size.. 
efficient! 

time 

are far more 

Crushermatic is completely portable... 
ready to use in 20 minutes. It consists of 

a reciprocating, motorized carriage and 

wire nozzle supported on a rail over 
the crusher roll. Continuous wire, fed 

through the nozzle, can be deposited in 

a variety of weld patterns—all made pos- 

sible by a versatile electronic control and 

an independent slow-speed roll drive. 
Crushermatic deposits up to 20 Ibs. per 
hour, utilizing a standard semi-automatic 

wire feeding unit and power supply 
capable of 100% duty cycle. Deposits 
are sounder and more uniform than with 
manual or hand-held semi-automatic 
application. 

Crushermatic does not replace your 
weldor—it simply removes him from the 
cramped smoke-filled area of welding. 
He sets up the unit, supervises welding 

from outside the crusher. It’s safer, faster 
and eliminates long hours of back-break- 
ing labor. 

Detailed Crushermatic data is available 

from your Stoody Distributor—check the 

Yellow Pages of your phone book—or 

write direct! 

STOODY COMPANY 
11932 E. Slauson Avenue, Whittier, California 

—_ 
J 0 == 

A wide range of weld patterns can be 

set up u ith the electronic controls for 

rebuilding any specific wear problem 
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WHAT'S GOING ON in mining 
Kennecott Will Install Big 
Skip Hoist System at Chino 

The largest open-pit skip hoist system 
of its kind ever to be built is being in- 
stalled by Kennecott Copper Corporation 
at its copper mine near Santa Rita, New 
Mexico. The Chino Mines Division of 
Kennecott has awarded a contract for 
some $2,350,000 to the National Iron 
Company of Duluth, Minnesota, for con- 
struction of the hoist. 

The new installation will make avail- 
able for economical mining several mil- 
lion tons of ore at the bottom of the pit, 
permitting use of trucks which can oper- 
ate in close quarters. If the present train 
haulage system at the mine were ex- 
tended in depth it would require the 
stripping of much waste to make room 
needed for train operation. 

The skip system, which will hoist more 
than 1,000 tons of material an hour, will 
consist of two 40-ton skips that work in 
counterbalance rolling up and down a 
1,400-foot, 12-foot wide track at an in- 
cline of 30°. A 40-ton bin at the bottom 
will be loaded by trucks which carry 40- 
ton loads. When a skip is filled, it will be 
hoisted to one of two unloading stations 
at the top, while an empty skip rolls 
down the track for loading. One station 
is for ore which will go to the mill at 
Hurley, while the other is for waste that 
is taken to nearby dumps. Trains are 
used for this phase of the operation. 

Steel cables, 2'%4 inches in diameter will 
pull the skips up the incline, and power 

will be supplied by four electric motors 
with a total of 2,000 horsepower. Much 
of the operation is automatic. 

The Chino mine will resemble a “pit 
within a pit” when the hoist system is in 
use. At present the pit slopes gently to- 
ward the bottom. A sharper slope will be 
possible in the areas mined by trucks and 
the skip, creating the effect that a smaller 
open pit has been started at the bottom. 

Anaconda Options Beryllium 
Claims of Mt. Wheeler Mines 

The Anaconda Company has acquired 
an option on some 103 beryllium mining 
claims covering about 2,000 acres in the 
Mount Washington district 40 miles 
southwest of Ely, Nevada. The property 
is owned by Mt. Wheeler Mines, Inc., 
and was formerly under option to Beryl- 
lium Resources, Inc. 

According to a statement from the 
Anaconda and Mt. Wheeler firms, Ana- 
conda will undertake an extensive un- 
derground development program to de- 
termine the extent of the indicated 
beryllium-bearing ore zones. The option 
will extend over a two-year period. 

Anaconda is also interested in the 
Jeppson claim group north of the Mt. 
Wheeler property in the same district of 
White Pine County. These claims, owned 
by the Jeppson family of Ely are ad- 
jacent to the Mt. Wheeler property and 
cover some 300 acres. 

A crew of Anaconda geologists last 
summer sampled the beryllium ore in 
areas formerly explored by other firms 
for tungsten and lead-zinc ores on the 
Mt. Wheeler property. 

Although no reserve estimates were 
given, they have been listed as substantial. 
The deposit is reported to be easily mine- 
able and ore is amenable to flotation. 
Principal minerals in the deposit are 
phenacite and __ bertrandite—beryllium 
silicates. 

Arizona 
A new steel-making process that uses 

no coke or scrap metal will be used at 
the steel mill under construction by Ar- 
kata Steel Company near Coolidge, Ari- 
zona. The process, developed by Julius 
D. Madaras, a vice president of Arkata, 
is designed to make use of low grade iron 
ore from an open-pit mine 35 miles 
south of Florence and west of Oracle 
Junction, Arizona. Construction on the 
multi-million dollar plant with a 75-ton- 
per-day capacity is scheduled for com- 
pletion this spring. According to Ma- 
daras, this type of plant costs about 
one-fourth as much as a blast furnace 
and coke oven of the same capacity. Re- 
ducing gas used in the process can be 
obtained economically from natural gas, 
oil, low-grade coal, or lignite. 

The copper-leach project at the De- 
Soto mine is in production and making 

Arizona Dry Gold Placering Machine Uses Butane Fired Dryer on Fines 
Desert Gold Mining Company is now using a 15-cubic-yard- 
per-hour portable dry land gold dredge, manufactured by Hirsch 
Brothers Machinery Company of El Paso, Texas, on the San 
Domingo placers near Wickenburg, Arizona. The dredge pic- 
tured above at left is considered an exploration and sampling 
model which is used to sample the placer by excavating trenches 
to bedrock on 200-foot centers. Hirsch Brothers is now building 
a 150-cubic-yard-per-hour production machine for Desert Gold 
Mining Company, and has orders for two other similar machines 
as well as for two 30-yard-per-hour units. Since starting opera- 
tion in mid-October 1960 the operating cost of the dredge, in- 
cluding overhead, wages for two operators, and equipment 
amortization, has been $8.00 per hour. 

In picture at left Diesel electric set in truck at far left fur- 
nishes power for scraper to excavate gravel and to operate 
plant. The picture at right shows gold recovery section with 
loth covered table slanting to left. over box which houres 
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blower forcing air through material on table. Drier discharge 

is at top right. Large pipe at bottom carries off dust. Recovery 
depends on the value of the bold-bearing gravel which is being 

sampled. One pocket was rich—gold recovery being $6.00 per 

cubic yard. Key to successful recovery is the fast drying method 
used on the fines, minus-1/10-inch, removed from gravel by 

1 grizzly and double deck vibrating screen. Fines are conveyed 

under a battery of butane-fired infra red heating heads produc- 
ing a temperature of 1,600° F. which raises surface temperature 

of fines to 150° F. in 10 seconds to bring the moisture to the 

surface. Air is blown across the surface in a special aeration 

chamber to reduce moisture content of fines by evaporation to 
between 1.0 and 4.0 percent. Gold is separated from rock by 

gravity and static electricity on inclined table. Basic concept 

and design of the machine was by Kelsey L. Boltz and Donald 
W. Wright who have been in charge of sampling. 
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HIRSCH 

BROTHERS 

MACHINERY 

COMPANY 

PROUDLY 

ANNOUNCES 

THE DRY LAND GOLD DREDGE’ 
a mobile dry mill designed to recover gold profitably in placer gravels at costs comparable to wet placer operations. 

The Dry Land Gold Dredge works low grade dry placers profitably without water. Mobile production models capable of proc- 

essing up to 1,000 cubic yards of gravel per hour can now be designed and supplied on order. 

SPECIFICATIONS FOR TYPICAL PRODUCTION MODEL 

Processing Capacity: 150 cubic yards per hour. 

Size: 8 feet wide, 40 feet long, 12 feet high. 

Unit includes: 50 kilowatt Diesel-Electric Generator 

which powers the Dredge. 

Mobile Dredge with complete digging, conveying, waste 

stacking and electrostatic separating equipment mounted on 

12 heavy duty tires for cross country travel. 

(Units are originally engineered or modified on the job for the particular 

types of properties on which they will operate.) 

FOR COMPLETE INFORMATION WRITE, WIRE OR PHONE 

ee HIRSCH BROTHERS MACHINERY COMPANY 
Left to right: Fredric Brucker, Hirsch 1901 Bassett Avenue + El Paso, Texas * Phone: KEystone 2-2678 
Brothers Machinery Co., Kelsey L. Boltz, 
Donald W. Wright, inventors, Herbert J. : 
Miller, Desert Gold Mining Co. or Write 

LIZDON Corporation + P.O. Box 371 + Wickenburg, Arizona 

(Exclusive Sales A gents) 



WHAT'S GOING ON... 
SOUTHWEST 

shipments of cement copper. The opera- 
tion is conducted by Richard E. Chilson 
of the Chilson Mining Company, of Tuc- 
son, Arizona. It is a combination of leach- 
in-place and heap-leach methods. The 
plant consists of a compartmented pres ip- 

itation box of concrete construction, a 
high pressure pump driven by a 60-hp 
motor, and a mixing box and sump 
These are located on the dump a short 
distance from the main adit portal 
Other equipment consists of a Diesel- 
generator set, a bulldozer, and miscel- 
laneous pipe and tools. Barren solution 
flowing from the tail of the box is brought 
up to proper acid strength by addition 
of sulphuric acid and is then pumped 
through 2-inch plastic pipe up the steep 
heel surface to discharge into the open- 
ings at the top of the mine and trickle 
down through the workings. The maxi- 
mum pumping head is 600 feet. The preg- 
nant solution is collected in settling ponds 
on the lower adit level and flows out the 
adit into the head of the precipitation 
box. The precipitant is iron in the form 
of cans, scrap iron and baling wire. Wate: 
is obtained by pumping from the shaft 
below the main adit level. The DeSoto, 
located in the Peck mining district of 
Yavapai County, has a production record 
dating back to about 1890. At one time 
it was the principal ore supplier for the 
smelter at Humboldt. The value of its 
past production of copper, gold and silver 
is estimated at $3,250,000. 

The Banner pozzolan project, north of 
Flagstaff, Arizona, has been taken over 
by Standard Pozzolan Company of Here- 
ford, Texas. Darrell W. Sumner, Flag- 
staff, is superintendent. Output from the 
plant is averaging about 300 tons per 
day, and plans call for 400 tons per day 
very soon. The pozzolan is trucked to 
the Glen Canyon Dam to be used with 
cement to give the concrete mix addi- 
tional strength. The Bureau of Reclama- 
tion specifications are quite exacting 
requiring extremely selective mining and 
close control of size of product. A crew 
of 20 men is employed. 

Che Golden Sands Project is employ- 
ing a crew of 10 to 12 men at its opera- 
tions about six miles east of Morristown, 
Arizona. The company has been actively 
engaged in exploration and plant con- 
struction at this placer property for the 
past year. Project personnel include 
Walter A. Martin, of Scottsdale, Arizona, 
and A. J. Henry, superintendent, Wick- 
enburg, Arizona 

California 

The asbestos project of Jefferson Min- 
ing Corporation near Copperopolis in 
Calaveras County, California, is sched- 
uled to be completed by December of 
this year. The project includes building 
a $5,000,000 asbestos mill and othe: 

facilities to process ore from a deposit 
of chrysotile asbestos that has probable 
reserves of some 5,000,000 tons. Jefferson 
Mining is a subsidiary of Jefferson Lake 
Sulphur Company of New Orleans, 
Louisiana. 

The $11,000,000 expansion program 
of American Potash & Chemical Cor- 
poration at Trona, California, will add 

JANUARY 1961 

approximately 35 percent to the firm’s 
capacity for producing boron material, 
and 25 percent to that for potash, as well 
as increasing output of other company 
products. 

Construction of an additional sodium 
sulfate production unit at Westend, Cali- 
fornia, has been started by West End 
Chemical Company, a division of Stauf- 
fer Chemical Company. The new’ unit, 
scheduled to go on stream early this 
summer, will raise the company’s sodium 
sulfate output to 200,000 tons a year. 
Operations to recover soda ash and borax 
from the brine deposits began at Searles 
Lake in 1927, and in 1955 West End 
built production facilities. As second unit 
was added in 1957. 

Nevada 
A new gold mine, the Blue Star, is un- 

der development 25 miles north of Carlin, 
Nevada, and the owners are building a 
300-ton-per-day cyanide mill for opera- 
tion this fall. The Blue Star, or No. 8, 
mine has been a steady producer of tur- 
quoise the last 25 years with output 
valued at about $400,000. The gold area 
of the mine was unsuspected until June, 
1959. Gold mineralization occurs in an 
overthrust plate of altered shale on top of 
lime. Gold values are now in evidence in 
an area 2,500 feet wide, showing in drill 
holes which penetrate to a depth more 
than 100 feet from the surface. Costs for 
open pit mining are estimated at 75 cents 
per ton, and cyanide leaching costs about 
the same figure. Initial ore supplies will 
come from a thoroughly sampled area. 
The Blue Star project is a joint venture 
of Combined Productions Associates and 
The Sierra Nevada Company, both of Salt 
Lake City, and the MM and S Explora- 
tion Company of Nevada. The latter firm, 
which is operating the mine, has recently 
been associated with the Bootstrap gold 
mine near Elko. Robert Morris is general 
manager of the project. 

Production at a fertilizer processing 
plant in Pioche, Nevada, is scheduled to 
begin in February. The plant, which will 
process iron pyrite from mill tailing of 
Combined Metals Reduction Company, 
is being built by R. J. Dalton and Sons, 
Inc. The fertilizer product is an agricul- 
tural mineral used on lawns, gardens, and 
orchards and as a mix with other 
fertilizers. 

The redevelopment program of White 
Caps Gold Mining Company, began over 
four years ago at its mine near Manhat- 
tan, Nevada, has been virtually com- 
pleted. Cost of dewatering, retimbering 
and general clean-up was about $330,000. 
Final phase of the project was prepara- 
tion for a two-stage drilling program that 
will drill for an extension of an ore body 
that has produced over $5,000,000 in gold 
during earlier operations. 

New Mexico 

A series of mine safety courses for 
employees of the Grants, New Mexico, 
area uranium firms is being held January 
9 through February 10 at the Oil, Chemi- 
cal and Atomic Workers’ Union Hall in 
Grants. The series is being presented 
through the joint efforts of the State 
Inspector of Mines, the U. S. Bureau of 
Mines and the various area unions. 

~ CONVEY 
WEIGH and 
CONTROL 

your 

product 

with one 

integrated 

operation 

Mechanize with 

l 

|The CON -O- WEIGH system can 
| be installed as a simple weigh-belt 
|mechanism or it can function as a 
process control system for conveyor- 
carried bulk materials. Equipped 
with variable-speed drive and an 
automatic speed compensation fea- 
ture, CON-O- WEIGH is _ ideally 

| adapted to complex feeding, blending 
and proportioning operations. 

Its basic parts are simple .. . weigh 
section, load cell and control cabi- 
net. Its application broad . . . records 
accurate running totals on loads of 

| one to 5000 tons per hour. 

|The weigh bridge space require- 
ments are small... can be adapted 
to existing or new installations. 

Write for complete details. 

Duet = 
470 So. 10th East DAvis 8-8678 

Salt Lake City 2, Utah 



“THIS IS 

THE BEST MACHINE 

FOR MOST 

CORE DRILLING JOBS” 

THIS IS WHY TH 

© STABILITY 

© DEPENDABILITY 

© ADAPTABILITY 

© MOBILITY 

We've heard this phrase over and over again from our 

many customers. They know that it is unsurpassed for 

foundation investigation, mineral exploration, and grout 

hole drilling. 

Y BOUGHT A 40-CL 
Wider, longer skids and a sturdy steel frame make 

it very difficult to tip even when moving in moun- 

tainous terrain. 

The heavy-duty wire line hoist coupled with a 

rugged power unit offers more hoisting power 

than you'll ever need at the rated capacities. 

The choice of . . . power units, screwfeed or hy- 
draulic swivelheads in varying spindle sizes, four 

transmission speeds and the availability of a side- 

mounted cathead and a built-in retracting mecha- 

nism makes the 40-CL adaptable to most drill- 
ing jobs. 

The 40-CL has a built-in set of sheaves to facili- 

tate movement under its own power. In addition a 
low-bed trailer is available that permits the use of 

the rig directly from the trailer mounting in loca- 

tions where the terrain permits. 

Careful machining and time-tested inspection meth- 
ods substantially increase the trouble-free drill life. 

If you want a machine for truck mounting, ask 

about our 40-C TRUCK-MOUNT. When you want 
an “all-round” core drill machine, remember that 

the 40-C and 40-CL Core Drills are just the ma- 
chines for you. 

Look fo ou omblam..9s your Seal of Quality 
SPRAGUE & HENWOOD, Inc. 

SCRANTON 2, PA. 
MEMBER OF: DIAMOND CORE DRILL MANUFACTURERS ASSOC 

New York — Philadelphia — Nashville — Pittsburgh — Tucson — Grand Junction, Colo. — Buchans, Nfld 

Export Division: Sprague & Henwood International Corporation, 11 W. 42nd St., New York, N. Y. 

WHAT'S GOING ON ... 
SOUTHWEST 

Courses will be divided into two classes 
a day, with employees of Kermac Nu- 
clear Fuels Corporation as the first group 
to attend. Each mine’s employees will be 
given instructions one day a week. Class- 
es last two hours and each mine will take 
classes for five weeks. Because of the 
interest in the project, efforts are being 
made to secure another instructor to teach 
additional groups. The series has the 
approval of the Uranium Operators 
Safety Council which sponsored a recent 
series of U. S. Bureau of Mines classes 
for supervisory personnel, and earlier 
had recommended increased safety in- 
struction because of the accident record 
for the industry in the last five years. 
Safety recommendations made by the 
Council included: All supervisors should 
carry a small bar for sounding and scal- 
ing; training underground workmen in 
problems of rock failure and pressures; 
tightening of disciplinary measures for 
poor “bar down” procedures; use of a 
special “bar down” man in some opera- 
tions; caution in development and stope 
planning in regard to failure of small 
pillars; safe access to tail blocks; ade- 
quate face and rib protection while drill- 
ing; proper support to corners and ribs; 
advance planning in regard to failure 
along fractures when ground is subject to 
pressure; improved recognition of poten- 
tial hazards by visits to other mines; in- 
creased stress on studies of rock me- 
chanics made by the Bureau of Mines: 
registered safety representatives for each 
unit: better safety indoctrination for new 
employees; compulsory first aid training; 
familiarization program for new work- 
ers; stringent check of new employees 
previous safety records; adoption of basic 
regulations by Council members; and con- 
sideration of starting a safety incentive 
program. 

A merger of Pacific Uranium Mines 
Company into Kerr-McGee Oil Indus- 
tries, Inc., under consideration would 
give Kerr-McGee ownership of the for- 
mer’s Ambrosia Lake, New Mexico, ura- 
nium ore reserves. Production from this 
property is now committed to the Am- 
brosia Lake, New Mexico, mill of Ker- 
mac Nuclear Fuels Corporation, which 
was formed in 1956 by Kerr-McGee, 
Pacific Uranium and Anderson Develop- 
ment Corporation. Kermac’s rate of ura- 
nium mining and milling is over 110,000 
tons per month and the mill is operating 
at above designed capacity. Kerr-McGee, 
which has its headquarters in Oklahoma 
City, recently became associated with 
three other oil companies to form Petro- 
tomics Company, which has large ura- 
nium ore reserves in Wyoming. Kerr- 
McGee is also the country’s third largest 
producer of vanadium, which is a by- 
product of its Shiprock, New Mexico, 
mill where a high purity vanadium cir- 
cuit was installed early in 1960. 

Industrial hygiene in the uranium in- 
dustry was the subject of a one-week 
course sponsored in December by The 
Anaconda Company for industry repre- 
sentatives in the Grants, New Mexico, 
area. Invitations were issued to all ura- 
nium mine and mill operators in the area 
to attend the five-day session at the mill- 
site in the Anaconda community. In- 
structors included representatives of pub- 
lic health, sanitation, and _ industrial 
hygiene groups from New Mexico and 
Utah. 
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Alaska 
A redraft of proposed mining regula- 

tions now in preparation by the Division 
of Mines and Minerals of the Alaska De- 
partment of Natural Resources will con- 
tain revisions proposed during a series of 
public hearings held in November in five 
Alaskan cities. Before the hearings the 
Division received many emphatic written 
statements on the subject of mining leg- 
islation, and the hearings themselves 
brought out much testimony both for 
and against any departures from the 
present laws. Conferences held after the 
hearings indicate the redraft will prob- 
ably contain the following proposed pro- 
visions: Prospecting sites—maximum size, 
160 acres, maximum number of 6 in 
any recording district, one-year limit with 
extensions allowed on showing of need, 
“prospecting” work at $5.00 per acre 
per year for two years starting with date 
the site is staked, and $10.00 per acre 
per year for corners to be posted and 
lines to be flagged, location certificate to 
be posted on site and to carefully de- 
scribe situation of site. Mining claims 
maximum size 40 acres, no extralateral 
rights, no distinction between lode and 
placer, 4-post staking, brushed-out lines, 
corner posts and location notice to be 
maintained in good conditions, lines 
N-S-E-W as near as practical, no limit 
to number of claims, $100.00 worth of 
assessment work per claim per year 
Those who wish copies of the redraft 
may obtain them from the Division of 
Mines and Minerals, Box 1391, Juneau, 
or the Division of Lands at 340 Sixth 
Avenue, Anchorage 

idaho 

The newly formed independent North- 
west Metal Workers Union was chosen 
to represent striking employees of Bunker 
Hill Company at a special election held 
December 10 in Kellogg, Idaho. The 
election, administered by the National 
Labor Relations Board as the strike went 
into its eighth month, gave the local union 
672 votes, while the International Union 
of Mine, Mill and Smelter workers re- 
ceived 621. Eight votes were cast against 
any union representation. The action de- 
certified the Mine-Mill group as a bar- 
gaining agent and left the company free 
to negotiate with the new group. Bunker 
Hill officials immediately called over 200 
maintenance work employees back to 
work to prepare the mines, mill and 
smelters for start of operations. Both 
company officials and representatives of 
the Northwest Metal Workers expressed 
confidence that satisfactory contract de- 
tails can be negotiated. About 1,875 
Bunker Hill employees struck the lead- 
zinc firm last May 5 after a year of 
unsuccessful negotiations for a new con- 
tract. The new contract will probably 
call for a wage boost of about 18 cents 
an hour, plus fringe benefits. 

A second occurrence of widespread 
beryllium mineralization has been noted 
in central Idaho by engineers from the 
Spokane office of the U. S. Bureau of 
Mines and the Idaho Bureau of Mines 
and Geology. It is in the Yellow Jacket 
mountains, 80 miles north of the initial 
Sawtooth Range discovery made last 
summer. Blue (aquamarine) and green 
beryl were found in granite rocks over 
an area of a few square miles but it is 
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not known whether commercial deposits 
exist. A Spokane team with a mobile 
spectroscopic laboratory traveled 30,000 
miles during the past field season in a 
search for beryllium, cesium, and other 
rare metals needed by government space- 
age researchers. Low-grade deposits of 
columbium, tantalum, lithium, and ura- 
nium also were noted on the fringes of 
the Idaho Batholith, a granite intrusion 
covering a good portion of Idaho. 

Idaho Mining & Milling, Inc., at last 
report was well along with assembly of 
a gold dredge at its placer ground in the 
Florence Basin, Idaho County, Idaho. 
The dredge was dismantled at Warren, 
Idaho, and moved across the mountains 
by trucks. Pontoons were scaled of rust, 
welded where necessary, and painted be- 
fore assembly. A crane was obtained to 
lift steel framework into place on the 
pontoons. Delivery of necessary machine 
parts from Lewiston and Spokane was 
speeded by installation of an airstrip and 
two-way radio telephone. Phillip W. Jung- 
ert of Lewiston is company president. 

Montana 

The M & H Mining Company is now 
operating the Crystal mine northwest of 
Basin, Montana, which contains a com- 
plex lead, copper, zinc, goid, and silver 
ore. Considerable production has come 
from the mine in past operations. Work- 
ing through an adit, ore is now being 
produced from the lower of two levels in 
the mine. R. C. Hartmann of Boulder, 
Montana, is general manager. The M & H 
firm also controls the Mt. Washington 
group of claims near Jefferson City and 

last year completed plane-table maps for 
the property. A new adit is planned for 
next spring. 

Five rich silver veins from 8 to 24 
inches wide have been found under 14 
feet of limestone capping at the New 
Departure mine near Bannack, Beaver- 
head County, Montana. The high-grade 
is expected to raise mill heads above 30 
ounces of silver per ton. Development of 
the ore zone is proceeding. A new 7-mile 
road has been built to the firm’s mill at 
Bannack and installation of a fine ore 
crusher is planned to bring production 
up to mill capacity of 150 tons daily. 
H. J. Tibbits, of Spokane, Washington 
is executive vice president of the operat- 
ing company, Spokane National Mines, 
Inc. 

A sapphire mining operation in Judith 
Basin County, Montana, is scheduled to 
be resumed by the New Mine Sapphire 
Syndicate, headed by Thomas P. Sidwell 
of Billings. Between the 1890's and 1930 
over $3,000,000 worth of stones have 
been mined from the deposit in the Yogo 
area, where operations were conducted 
by a British firm for several years. 

Ben Rux and associates of Martinsdale 
are shipping some copper ore from the 
Copper Butte mine located 20 miles east 
of White Sulphur Springs in the Castle 
Mountains of Montana. The ore is mined 
in a small open pit. 

The old Keystone mine near Superior, 
Mineral County, Montana, is yielding 
rich silver ore to Fritz Wilson, son of the 
late Fred Wilson, pioneer miner owner in 
the area. Ore is being trucked to the East 
Helena smelter. 

Montana Steel Mill Moves Closer to Reality 
Construction of the proposed Anaconda, Montana, steel mill is expected to begin 
about May 1961, according to Webb & Knapp, Inc., of New York. A successful 
prototype test run of the Strategic-Udy process, which utilized Anaconda waste copper 
slag to produce steel, was recently completed in Niagara Falls, Ontario. Within a few 
months Koppers Company of Pittsburgh is expected to have completed engineering 
studies of the costs and operations procedure. Construction schedules will then be es- 
tablished. The mill is expected to cost $40,000,000, will produce about 350,000 tons of 
steel ingot a year, and should be in operation by the end of 1963. The proposed location 
of the new steel mill is on a site adjoining the Anaconda Company slag pile and re- 

” 
duction works marked by the “X in the above picture. The pile of waste copper slag 
contains about 40,000,000 tons, and is being added to at a rate of about 1,000 tons a 
day. The slag has an iron content of about 33 percent, plus 0.6 percent copper and 2.0 
percent zinc. Webb & Knapp proposes to buy the slag for 25 cents a ton. By using the 
new Strategic-Udy process each 2'/2 tons of slag should yield about one ton of steel, 25 
pounds of copper, 150 pounds of zinc oxide, plus other by-products. Webb & Knapp 
plans a similar operation at Clarksdale, Arizona, where they own a 30,000,000-ton 

pile of copper slag. 
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looking toward 

IMPROVED PRODUCTION 
... look to Hardinge ! 

Hardinge Feeders are available 
in sizes and types to meet your 
specific requirements. 
Constant-Weight Feeders, 
Volumetric Belt Feeders, Disc 
Feeders and Rotary Pocket 
Feeders are offered. All 
Hardinge Feeders are sus- 
pended from feed bins or 
tracks and need little head 
room. Costly feeder support 
structures are unnecessary; 
equipment following the feeder 
is readily accessible. When 
track-mounted, one Hardinge 
Feeder may serve a number of 
bins, intermittently. 

For the Hardinge Feeder story, 
with drawings, photos and 

detailed specifications, ask for 

12-page bulletin No. 33-E-3 

Extra-long (96 inch) conveyor 

type Hardinge Volumetric Belt Feeder 

designed for bin mounting. 

HARDINGE 
COMPANY, INCORPORATED 
Main Office and Works © 240 Arch St., York, Pa 

“Hardinge Equipment—Built Better to Last Longer.” 

A Hardinge Constant-Weight Feeder® 
mounted in a dust housing, with side covers 

removed. Observation windows are provided in 

covers. Note track-mounting wheels at top. 

84-inch diameter Hardinge Disc Feeder 

for installation in a lime and cement plant. 

NEW YORK 
TORONTO 
CHICAGO 
HIBBING 

SALT LAKE CITY 
SAN FRANCISCO 

HOUSTON 
LAKELAND 

BIRMINGHAM 

Oregon 

A 60-page booklet, “Gold and Money 
Session,” published by the 1960 Pacific 
Northwest Metals and Minerals Confer- 
ence, contains papers and statements by 
the eight mining and monetary experts 
who took part in the AIME conference 
held in Portland, Oregon, last April 28 
to 30th. Copies are available for $1.50 
from the State of Oregon Department of 
Geology and Mineral Industries, 1069 
State Office Bldg., Portland. Checks 
should be made payable to the 1960 
Pacific Northwest Metals and Minerals 
Conference. The booklet includes intro- 
ductory notes, the three papers presented 
at the morning session, the luncheon ad- 
dress, and a full transcript of the after- 
noon panel session. 

Return of the White King uranium 
mine, Lake County, Oregon, to produc- 
tion next spring is planned by the new 
lessee, Vance Thornburg of Grand Junc- 
tion, Colorado. Lakeview Mining Com- 
pany’s lease was dropped recently. Mr. 
Thornburg and his brother, the late Dr. 
Garth W. Thornburg, together with their 
associates, were original lessees of the 
mine from which Lakeview produced ore 
from 1956 through most of 1959. 

Dave Chase of Medford, Oregon, is 
carrying out an exploration program at 
the War Eagle quicksilver mine in Jack- 
son County, Oregon, and has moved his 
10-ton Gould rotary furnace from the 
Bonita mine to the War Eagle. The 
lower drift and shaft have been opened 
and the upper drift extended eastward 
about 60 feet. Small amounts of the ore 
are being mill-tested. 

Washington 

At the Mount Spokane, Washington, 
district property of Daybreak Uranium, 
Inc., Herb Sams, Elk mining contractor, 
has been bulldozing through 30 feet of 
overburden to reach 10 feet of high- 
grade autunite indicated by downhole 
exploratory drilling. Kae’ Sowers of Op- 
portunity, Washington, is company sec- 
retary-treasurer. 

Clayloon Uranium Company has made 
initial truck shipments of lead concen- 
trates from its new gravity-type concen- 
trator at Leadpoint, northern Stevens 
County, Washington. The mill started 
operations on a one-shift basis. Flotation 
cells have been installed to recover fine 
lead particles which float off the jig 
table. 

Spokane offices of the U. S. Bureau of 
Mines have been moved into a new build- 
ing at Washington and Mission. One 
wing of the one-story concrete, brick and 
aluminum building houses the office of 
mineral resources, headed by R. N. 
Appling, and the other the office of 
mining research, headed at present by 
E. W. Parsons as acting chief. A labora- 
tory and shop, rock crushing and grind- 
ing room, locker and shower room, pho- 
tographic darkroom, drafting and copy 
room, conference and training room, a 
library and filing room and a reception 
room are among facilities. The structure 
has 40 rooms and 13,000 square feet of 
floor space. Two of the rooms have been 
taken over by the Northwest district staff 
of the Atomic Energy Commission. 
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Central 

Engineering Studies Planned 
For Missouri Iron Ore Property 

The long-range drilling program being 
undertaken jointly by American Zinc, 
Lead & Smelting Company and Granite 
City Steel Company in the Bourbon, Mis- 
souri area is beginning to show significant 
results. 18 holes drilled since the program 
started in 1956 now indicate the existence 
of a possible 100,000,000-ton deposit of 
iron ore. Exact size will not be known 
until about 25 holes are drilled. 

An estimated outlay of $25,000,000 to 
$35,000,000 would be needed to develop 
a deep underground mine, build a 10,000- 
ton-per-day concentrating plant, and a 
pelletizing plant. Engineering studies are 
already underway to bring the mine into 
production and build the mill. 

The iron ore at Bourbon lies from 1,700 
to 3,500 feet below the surface, in thick- 
nesses varying from 700 to 1,700 feet 

It assays between 25 and 40 percent iron, 
compared with about 55 percent at the 
nearby Pea Ridge deposit now being de- 
veloped by Meramec Mining Company. 
The Bourbon ore can be upgraded to 
about 65 percent for blast furnace 
charges. It could then be shipped to 
Granite City at a substantially lower price 
than that presently being paid for ore 
imported from the Iron Ranges, and from 
overseas operations 

Mining Research Symposium 
Convenes at Rolla, Missouri 

The International Symposium on Min- 
ing Research, sponsored by the School of 
Mines & Metallurgy of the University of 
Missouri and the U. S. Bureau of Mines, 
Department of the Interior, will be held 
on the University campus at Rolla, Feb- 
ruary 22 through 25. 

All presentations will be given in three 
languages (English, French, and Ger- 
man) by means of wireless translator 
equipment with individual earphones. 

Among the interesting papers to be 
presented are these: Slurry Explosives 
Underground, D. T. Bailey, R. B. Clay, 
M. A. Cook, and D. H. Pack, Inter- 
mountain Research and_ Engineering 
Company; Blasting Ammonium Nitrate 
Fuel Oil Explosives Underground at 
Boliden, Ulf Henning, Bolidens Gruvak- 
tiebolag, Boliden, Sweden; Influence of 
Explosive Composition on Blasting Re- 
sults, N. V. Melnikov, Mining Institute, 
USSR Academy of Sciences, Moscow: 
Use of the Pneumatic Cartridge Loader 
in Rock Blasting, C. H. Johansson, Nitro- 
glycerin AB., Stockholm, Sweden; Con- 
trolling Overbreak by Presplitting, R. S. 
Paine and D. K. Holmes, Explosives De- 
partment, Hercules Powder Company. 

Factors Influencing the Life of Drill 
Steel Equipment, Curt Dahlin, Sand- 
vikens Jernverks AB, Sweden; Effects of 
Iransient Stress Waves in Rocks, John 
S. Rinehart, Director, Mining Research 
Laboratory, Mining Engineering Depart- 
ment, Colorado School of Mines; The 
Computation and Measurement of Stress 
Pulses in Percussive Drilling, H. C. Fisher, 
Atlas Copco AB, Stockholm; Methods of 
Studying the Strength of Rocks Used in 
the U.S.S.R., M. M. Protodyakonov, 
Professor, Mining Institute, USSR Acad- 
emy of Sciences, Moscow; Rock Me- 
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chanics of Block Caving Operations, Seth 
D. Woodruss, civil engineer, Alhambra, 
California. 

An open house at the Viburnum, Mis- 
souri, mine and mill of St. Joseph Lead 
Company recently gave the public an 
opportunity to see what is the world’s 
most modern lead mill. Opened last sum- 
mer, the highly automated mill is pre- 
sently producing about 55 tons of 75 per- 
cent lead concentrate per day. The mill 
is designed to handle 6,000 tons of ore 
per day, with present equipment capable 
of milling 3,000 tons per day. Ore is pres- 
ently being mined from Shaft 27 in Craw- 
ford County. Drifts are now being driven 
at Shaft 28 at the mill site, which was 
bottomed at 910 feet. A third shaft will 
be located near Courtois in Washington 
County. The entire operation at the mill 
is by continuous belt conveyor, from the 
dumping of the rock until the concentrate 
leaves the mill for the St. Joe smelter at 
Herculaneum. 

A symposium of more than usual in- 
terest to mining operators and manage- 
ment will be held March 1 in St. Louis, 
Missouri, as a joint session of the AIME 
and the Society of Economic Geologists. 
Subject of the symposium is ‘Mining 
Geology—Methods, Techniques, and Re- 
sults.” Dr. M. L. Jensen of Yale Univer- 
sity is session chairman and Dr. J. D. 
Forrester of the University of Arizona is 
co-chairman for the Wednesday morning 
meeting. Mining geologists who will pre- 
sent papers include Frank Snyder and 
James Odell, who will discuss geological 
work at Bonne Terre, Missouri; Edward 
Shea, whose paper will deal with the use 
of geology at Butte, Montana; Arthur 
Baker of Callahan Mining Corporation 
on the role of mining geology and de- 
velopment at the Pitch uranium mine in 
Colorado; Roger Blais, who will report on 
geological work at the Quebec operation 
of Iron Ore Company of Canada, and 
Alan James, whose subject will be the 
use and application of geology at Kenne- 
cott Copper Corporation’s open pit opera- 

tions. 

Eastern 
Operations at the Lyon Mountain iron 

ore mine of Republic Steel Corporation 
in northern New York state have been 
temporarily shut down. The mine has 
operated only intermittently for the last 
few years, was opened this fall after a 
five-month shut-down, but closed again 
in November because of low demand. 

Representative in the greater Phila- 
delphia, Pennsylvania, area for Mee- 
hanite and Ni-Hard castings, machine 
shop and plate steel work, pattern-mak- 
ing and large custom machinery made by 
Hardinge Manufacturing Company of 
York, Pennsylvania, is Tom McKeown 
and Associates located at 47-2 Revere 
Road, Drexel Hill. 

A firm organized recently in Yonkers, 
New York, The General Astrometals Cor- 
poration, will be the third beryllium pro- 
ducer in the United States. Centering 
much of its activities on powder metal- 
lurgy concerned mainly with missile and 
aircraft components, the company will 
start manufacturing beryllium products 
in Yonkers early this year, using ore from 
France that has been converted into 
flake or powder. The products will be 
made and sold under licenses from Pechi- 
ney of France, and will include cermets 

and ceramics for high temperature and 
nuclear applications. General Astrometals 
will continue to make products previously 
supplied from the Yonkers plant of TRC 
Inc. and the American Electro Metals 
Corporation, and will sell beryllium metal 
items previously offered by International 
Selling Corporation, in which Pechiney 
has an interest. The country’s two other 
beryllium producers are Beryllium Cor- 
poration of Reading, Pennsylvania, and 
Brush Beryllium Company of Cleveland, 
Ohio., whose combined annual sales are 
about $50,000,000. Data on production 
and capacity of beryllium are classified 
because of its use in national defense. 

Iron Ranges 
Final figures for the 1960 shipping 

season from United States Great Lakes 
ports show that Erie Mining Company 
was the largest shipper, with 5,574,081 
gross tons from Taconite Harbor during 
the season. Reserve Mining Company 
shipped 4,941,322 for the year, out of 
Silver Bay harbor. Comparative figures 
for 1959 were—Erie, 3,561, 376 tons, 
and Reserve, 3,640,088 tons. The 1959 
season extended well into December, in 
order to make up for inactivity during 
the steel strike, while in 1960, much of 
the fleet was idle by mid-November. Total 
tonnage from U. S. ports for this last 
season was 65,903,096, and for the 1959 
period, 42,651,729, including 3,110,281 
tons during December. 

During the winter season Jones & 
Laughlin Steel Corporation’s Minnesota 
Ore Division plans stripping operations 
at its Lind-Greenway, Hill-Annex, and 
Schley mines and will make repairs to 
its various plants in the area. Construc- 
tion of the company’s Cretaceous semi- 
taconite plant at Calumet, Minnesota, is 
proceeding on schedule toward comple- 
tion in July. The plant will use autog- 
enous grinding, followed by _ spirals. 
Later a regrind and a flotation section 
will be added. During the 1960 shipping 
season the division shipped 2,049,830 
gross tons of concentrate, compared with 
1,459,763 tons during the 1959 seasons. 

The Champion mine of Copper Range 
Company near Painsdale, Michigan, is 
currently producing about 20,000 tons a 
month. This tonnage, combined with pro- 
duction from old tailing piles near the 
firm’s Freda, Michigan, concentrator, re- 
sults in a mill feed of about 55,000 tons. 

Snyder Mining Company, which op- 
eratcs the Godfrey and Webb mines in 
the Hibbing, Minnesota, area, as well as 
the Whiteside at Buhl, is investigating 
low grade iron ore reserves near Butter- 
nut, Wisconsin. Shenango Furnace Com- 
pany recently acquired entire ownership 
of Snyder, purchasing the 50 percent in- 
terest held by Crucible Steel Company. 

A decrease of 10 to 20 percent is fore- 
seen for Minnesota iron ore shipments 
in 1961 by Everett L. Joppa, general 
manager of the Lake Superior division 
of Pickands Mather & Co. The un- 
promising outlook for ore is based on 
current high inventories, low operating 
rate of steel mills, growing competition 
from other ore sources, and the low 
price of scrap iron which can be used 
instead of ore. Shipments of both regu- 
lar ore and of taconite pellets from 
Pickands Mather operations in 1960 were 
less than anticipated. 
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Colorado 
The Grand Junction (Colorado) Oper- 

ations Office of the Atomic Energy Com- 
mission has distributed invitations to bid 
on approximately 1,500,000 pounds of 
fused vanadium pentoxide now stored at 
Grand Junction. Sealed bids will be re- 
ceived at that office until January 25, 
when they will be publicly opened. The 
material is available in 17 lots, ranging 
from about 29,000 pounds to 101,500 
pounds, with an average size of 95,000 
pounds. The V:QOs is in 30- and 55-gallon 
steel drums. It is part of the material pur- 
chased from the uranium processing mills 
during the last few years. Specifications 
and invitations may be obtained from the 
Grand Junctions Operations Office where 
the telephone number is CHapel 3-2110, 
Extension 466. In April, 1960, the Com- 
mission sold a similar amount at $1 a 

pound. 

A better quality of sulphur dioxide 
gas for the sulphuric acid plant of Rico 
Argentine Mining Company is provided 
by three new hearth-type roasters, which 
the company finished installing the end 
of December. In 1959 the company had 
installed a new electrostatic hot precipi- 
tator at the Rico, Colorado, plant which 
did not prove successful. Production of 
sulphuric acid during fiscal 1960 de- 
creased because of mechanical trouble 
and a disastrous fire last January which 
destroyed the pyrite crushing plant, py- 
rite storage and accessory equipment, 

practically eliminating acid production 
for two months. The dust problem af- 
fected acid production and made neces- 
sary an unusual amount of maintenance 
on heat exchangers and related equip- 
ment. Production of acid during the year 
was 28,859 tons, compared with 39,529 
tons in the previous fiscal year. Rico 
Argentine mined and milled 14,653 tons 
of lead-zinc ore from its Mountain Spring 
and Argentine area properties. The con- 
centrator operated at about 40 percent 
of capacity. Concentrates containing the 
following values were shipped during the 
year: 1,810,095 pounds of lead; 1,281,- 
562 pounds of zinc, 50,235 ounces of sil- 
ver and 53.52 ounces of gold. The year’s 
development work, 80 percent of it at 
the Mountain Springs mine, totalled 
2,290 feet, comprising 1,823 feet of 
drifts and crosscuts, 984 feet of raising 
and 113 feet of long hole drilling. The 
remaining development was in the Ar- 
gentine and Falcon sections of the firm’s 
holdings. According to Sherman B. 
Hinckley, president, the company expects 
to produce profitably and do a reasonable 
amount of development work to maintain 
ore reserves under present conditions, 
even though the lead-zinc picture is not 

too promising. 

Celebration of a three-year safety rec- 
ord for Trace Elements Corporation, a 
unit of Union Carbide Corporation, was 
marked December 9 by a company- 
sponsored dinner which some 175 em- 
ployees and their families attended. The 
dinner in the Cosgriff Hotel, Craig, Colo- 
rado, noted the completion of a three- 
year period, in which Trace employees 
worked more than 750,000 man-hours 
without a disabling injury. Following the 
dinner, John Doyle, district mine inspec- 
tor for Colorado, congratulated both 
management and personnel on the record 
and what it does to raise the standard of 
performance of the industry in Colorado. 
Responses to his talk were given by 
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D. M. Pembridge, plant superintendent, 
and Art Woods, mine superintendent. 
Several Union Carbide employees from 
Rifle and Grand Junction, Colorado, also 
attended the dinner. 

Utah 
Utah Copper Division of Kennecott 

Copper Corporation has begun its ex- 
periments in the use of oxygen smelting 
at its Garfield, Utah, copper smelter. A 
20-ton test furnace started operations in 
November which, if effective, will reduce 
furnace processing time. Production at 
the smelter during 1960 was about 220,- 
000 tons of anode copper and 220,000 
tons of sulphuric acid. The Utah di- 
vision is now using the 75,000 kilowatt 
addition to its central power station 
which was placed in service this fall. The 
addition cost an estimated $16,000,000 
and will supply enough electricity for a 
city of 350,000 population. A $500,000 
scrubber system recently completed at 
the smelter allows the plant to reuse 
water needed to clean sulphur dioxide 
gas. Previously carried away in water, 
the gas is now converted into about 50 
tons of sulphuric acid daily. Waste water 
from the plant does not carry any sub- 
stantial amount of sulphur dioxide fumes. 

Beryllium Resources, Inc., is the sur- 
viving company in its merger with Dy- 
namic Metals Corporation, which has 
developed a new flotation process for the 
concentration of beryllium minerals. Be- 
ryllium Resources is active in exploration 
and development of beryllium ores and 
is one of three United States companies 
producing beryllium metal, and its alloys 
and products. Brush Beryllium Company 
of Cleveland, Ohio, another beryllium 
producer, and E. Van Dornick of Dy- 
namic Metals will acquire an interest in 
the surviving company. Other stock will 
be owned by Federal Resources Corpora- 
tion and The Hidden Splendor Mining 
Company. President and chief executive 
officer of Beryllium Resources, Inc., is 
Bruce W. Odlum of Los Angeles. 

Equipment from the Monticello, Utah, 
uranium mill owned by the Atomic Ener- 
gy Commission and from its multi-million 
dollar pilot plant at Grand Junction, 
Colorado, will be sold to present uranium 
operators, probably in “process units.” 
The $5,800,000 Utah mill, which has a 
capacity of 350 tons a day, was closed in 
June of 1958. The Colorado plant is the 
$1,800,000 facility where the resin-in- 
pulp ore reduction process was developed. 
The Grand Junction AEC office report- 
edly has recommended that the two 
plants be sold in pieces and only to pre- 
sent operators since the properties are 
classified as “radioactive,” though this 
does not mean they are unsafe. If it were 
possible to purchase the Monticello mill 
as a complete unit, the purchaser would 
probably have to have a uranium oxide 
sales contract, or else be able to expand 
production so that eventually the mill 
could handle uranium hexafluoride 
which, as a solid, could be sold directly 
to independent uranium metal manufac- 
turers. 

The recent discovery of beryllium- 
bearing minerals in the Topaz Mountain 
region of Utah is a development that 
could prove of major interest to the 
domestic supply situation, according to 
George S. Mihalapov, president of Brush 
Beryllium Company. Brush holds an in- 
terest in Beryllium Resources, Inc., which 

controls leases and claims in the Topaz 
area, and has developed a new process 
for concentrating beryllium ore. Because 
the discovery is so new and there has 
been little drilling yet, the Topaz de- 
posit is hard to assess, but Mihalapov 
said there may be anywhere from 2,000.- 
000 to 10,000,000 pounds of contained 
beryllium metal in the entire Topaz area. 
Similar types of beryllium mineralization 
are being explored in Arizona, Nevada, 
Labrador, Alaska and Mexico. 

The Radon uranium property neat 
Moab, Utah, produced 39,821 tons of 
ore assaying 0.565 percent U;Os during 
the first nine months of 1960. Tonnage 
from the Hot Rock property was 3,842 
assaying 0.464 percent U:Os. Hecla Min- 
ing Company, which operates the Radon 
property for Radorock Resources, Inc., 
received 25 percent of the credit for that 
property, while from the Hot Rock prop- 
erty, 2,746 tons were for Hecla’s account. 

Wyoming 
The Diamond Alkali Company will re- 

portedly begin development of a major 
trona property in the Green River, Wy- 
oming area, where the firm has spent 
some $1,000,000 to explore soda ash de- 
posits. Development of a mine and a 
processing plant within 25 miles of Green 
River is expected. Allied Chemical Com- 
pany is also said to be considering a soda 
ash development in the area. This firm 
reportedly has acquired trona_ leases 
southwest of Green River, and south of 
the mine and plant of Intermountain 
Chemical Company, a subsidiary of Food 
Machinery & Chemical Corporation. 

Sinking of the first of two shafts at the 
trona project of Stauffer Chemical Com- 
pany is under way, with the shaft collar 
set early in December. At the plant site, 
21 miles northwest of Green River, Wy- 
oming, two small buildings have been 
completed and preliminary work for the 
warehouse and shop building is progress- 
ing. The laying of rail for a 10-mile spur 
to connect the plant and mine with the 
Union Pacific Railroad began in Decem- 
ber and steel for the railroad-highway 
bridge was to arrive soon after. The $22,- 
000,000 mine and plant are being con- 
structed by Stauffer’s West End Chemical 
Division. Winston Bros. Company of 
Minneapolis, Minnesota, has the prime 
contract for the project, scheduled for 
completion in 1962. 

Bids for construction of a uranium mill 
for Petrotomics, Inc., near Shirley Basin, 
Wyoming, will be opened early this year. 
A pilot plant is now being built at 
Golden, Colorado, as a model for the 
mill which will employ a new process. 
It will be built near Petrotomic’s open 
pit mine which was scheduled to start 
operations December 1. 

By early December much of the grad- 
ing and excavating had been completed 
for the $60,000,000 Atlantic City, Wy- 
oming, taconite project of Columbia- 
Geneva Division, United States Steel 
Corporation. Most of the rough grading 
for the 80-mile railroad to Winton Junc- 
tion, and the concrete work for the rail- 
road bridge was also finished. Several 
miles of railroad were completed before 
this phase of the project ceased for the 
winter. Shipment of pellets is scheduled 
to begin in 1962. 
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Yes, there really was an “Armstrong”? mucking machine, as many of you old timers 
will recall. It was the Shuveloder pictured above in the early 1920's. This old photo- 
graph was found recently in the mine office at Conda, Idaho by engineers of the J. R. 
Simplot Company which is now operating the Conda phosphate mine. The Armstrong 
was used by The Anaconda Company in driving the No. | lower adit, an 8- by 10-foot | 
main haulage level. Anaconda operated the mine for many years until early 1959 when | Reduces ¥2” feed to as fine as 10 
Simplot took over management and operation of the mine under long term contract. | — . : 
All cone is now by open pitting with shipments to both Anaconda and Simplot. In mesh in single pass. High pee 
December 1926 the Armstrongs were replaced by Butler Model 199 mechanical low power consumption. 

shovels. Do any of you know what company built the Armstrong loader ? 

6” and 10” Massco 

Gy-Roll Reduction 

Crusher 

How Rotary Drilling Speeds Shaft Sinking 
continued from page 25 

within the mine has been neglected 

in these assumptions. 
Still another method of making a 

hole between underground workings 

and the surface, often preferred for 

ventilation purposes by some mine 
operators in the Ambrosia Lake dis- 
trict, is by raising. A look at the 
ventilation raise in comparison with 

the data now available on rotary 

drilling shows that while the cost per 
cubic foot of material removed by 
the rotary drilling method is approxi- 
mately the same, or less, there are 
other more complicated problems 
encountered with ventilation raises. 

For instance, it takes approximately 
four months to complete a lined 5 by 
9 foot raise. Since it has a larger 
cross sectional area, fewer are needed 

to handle the volume of air required 
for ventilation. With only a few raises 

located throughout the mine, air dis- 

tribution becomes somewhat more 

complicated. For example, approxi- 
mately 200,000 cubic feet of air per 
minute can be circulated through a 

) by 9 foot raise. 
On the other hand, although only 

about 40,000 cubic feet of air per 

minute is usually circulated through 
a 36-inch diameter rotary drilled 
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shaft, several smaller shafts can be 

strategically located throughout a 
mine for greater ease in air distribu- 
tion. Also to be considered is the 

savings in horsepower requirements 

no longer necessary to move large 

volumes of air through many miles 
of underground airways, as well as 
the savings resulting from not having 
to maintain these airways. 

In order to furnish mine manage- 

ment a ventilation system for the 
lowest total cost—shaft sinking and 
fan operation—additional work needs 
to be done. Many of the factors to 
be considered are: 

1. The volume of air 

proper ventilation. 
2. Resistance in the 

flow of air. 

3. Resistance 

flow of air. 

4. Cost of the ventilation shaft. 

9. Cost of fans to provide the air. 

6. Cost of power to operate the 

fans. 

7. The efficiency of the fan. 

required for 

mine to the 

in the shaft to the 

Judging from all indications, ro- 
tary-drilled shafts are economical, 
fast, and practical. The method em- 
ployed by Rayco in sinking shafts for 
Kermac appears to be a major step 
in the evolution of shaft sinking. END 
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Oceania 

Union Carbide Prospecting 
Big Australian V.O, Deposits 

Union Carbide Corporation has geo- 
logical crews evaluating its vanadium dis- 
covery in Western Australia. Both air- 
borne and surface mapping and evaluation 
are underway to select the most promising 
deposits for further exploration and de- 
velopment. This vanadium mineralization 
together with ilmenite extends from 
Meekatharra to as far south as Norseman, 
about 400 air miles, but mineralization is 
by no means continuous 

Union Carbide discovered the vana- 
dium during the last several years while 
it was examining manganese deposits in 
the Bilbara district. The manganese con- 
cessions were relinquished, but selection 
of the best areas within the large vana- 
dium concession is being pushed. Several 
years ago Union Carbide controlled the 
United States Vanadium Corporation 
which was one of world’s largest pro- 
ducers from Morrison formation deposits 
yn the Colorado Plateau.: These same de- 
posits now furnish uranium with vana- 
dium as a byproduct, with operations by 
Union Carbide Nuclear Corporation 
which absorbed USV. 

Union Carbide also controls large 
vanadium deposits south of Eureka, Ne- 
vada Carbide’s geologist, Dean F 
Frasche, is directing Australian explora- 
tion 

NEW SOUTH WALES—National 
Minerals Holdings Pty. Ltd. has reduced 
costs of recovering rutile and zircon by 

12 percent through use of its new dredge, 
The Titian. The company produced 2,000 
more tons of rutile and 1,000 more tons 
of zircon for the year ended June 30 
than last year. According to R. A. Crow- 
ther, board chairman, the company has 
adequate reserves to meet the increasing 
world consumption of both metals. 

REPUBLIC OF THE PHILIPPINES 
At the Toledo copper mine of Atlas 

Consolidated Mining and Development 
Corporation ore treated in September 
totalled 254,754 tons averaging 0.58 per- 
cent copper. Total production of concen- 
trates was 4,801.79 dry short tons assay- 
ing 26.96 percent copper and 0.136 ounce 
of gold per ton. 

TASMANIA—A slight rise in produc- 
tion of tin and wolframite concentrate 
was achieved by Aberboyle Tin Ltd. for 
the fiscal year completed in June. The 
company produced 809 tons of tin con- 
centrate and 345 tons of wolfram concen- 
trate. Ore reserves of 258,359 tons are 
expected to be somewhat less next year. 
A program of diamond drilling and ex- 
ploration is currently in progress. 

NEW GUINEA—Nippon Mining Com- 
pany of Japan is interested in known cop- 
per deposits northeast of Port Moresby on 
property held under option by Consoli- 
dated Zinc Corporation. The deposits are 
in the Laloki area where the existence of 
several hundred thousands of tons of 
pyrrhotite carrying up to 4 percent cop- 
per has been known for many years. This 
is the second time the Japanese firm has 
indicated interest in the property which 
is now being surveyed by S. Nakajima, 
geologist. The Laloki mineral oxidizes 
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rapidly and fires soon after mining. Tests 
over many years have not succeeded in 
development of a concentration process 
despite the high grade of ore. 

SOLOMON ISLANDS—Greater prog- 
ress in determining the mineral poten- 
tialities of the Solomons is seen with fa- 
cilities provided in the new Geological 
Survey Department Building on Lenga- 
kama Ridge in Honiara. The building 
contains a geological museum; a _ rock 
stack with samples of minerals found in 
this British Protectorate and a map show- 
ing their location; a seismological record- 
ing room; a dark room; a drawing office; 
technical, optical, and chemical labora- 
tories, and a petrological workshop. The 
Survey, which was founded in 1950, has 
explored and mapped the islands to indi- 
cate possible mineralized areas. In the 
future, the department will conduct more 
detailed investigations to aid private 
enterprise. 

WESTERN AUSTRALIA—The 
group of companies included in Western 
Mining Corporation Ltd. mined 1,145,- 
774 tons of gold ore during the year 
ended June 30, to produce 318,202 
ounces of fine gold in bullion and concen- 
trates. One firm, Central Norseman Gold 
Corporation, treated 183,697 tons to pro- 
duce 101,115 ounces of gold, with an 
average yield of 11.01 dwts. per ton. Ore 
reserves are 504,000 tons averaging 9.2 
dwts. Another member firm, Gold Mines 
of Kalgoorlie, treated 524,461 tons, pro- 
ducing 145,159 ounces of gold, with an 
average yield of 5.54 dwts. per ton. Ore 
reserves are 1,287,000 tons averaging 5.8 
dwts, At Kalgoorlie, mine development 
during the year amounted to 33,318 feet; 
diamond drilling totalled 39,973 feet. 

FIJI ISLANDS—The Mines Depart- 
ment welcomes mineral exploration of 
this colony where much of the land ts 
virtually virgin territory in terms of mod- 
ern prospecting techniques. Exclusive 
terms would be offered to any firm that 
makes a substantial investment in ex- 
ploration here. Japanese interests have 
conducted drilling programs for copper 
for some time, with encouraging results, 
giving rise to speculation that Fiji could 
become another Philippines for Japan. 
Emperor Mines Ltd. continues its gold 
mining operations with most activity in 
the Vatukoula area. 

REPUBLIC OF THE PHILIPPINES 
—Samar Mining Company has placed 
into production a copper mine located 
about three kilometers from its centra! 
Masara mill at Davao, Mindanao. The 
ore assays about 1.5 percent Cu, with 
gold and silver values. Surface mining 
methods are used, since the topography 
is favorable and the 50-foot-wide ore 
body lends itself to this method. Very 
little overburden caps the ore body and 
some tonnage of oxidized copper material 
is available for leaching. Samar is mak- 
ing a study of small leaching operations 
in order to experiment on the feasibility 
of undertaking such a project 

VICTORIA—Gold Mines of Australia, 
a subsidiary of Western Mining Corpora- 
tion Ltd., is continuing its rather limited 
investigation of gold bearing areas near 
Stawell and Clunes. The company has 
completed about 12,000 feet of drilling in 
the last three years. Although several 
mineralized reefs have been intersected 
in both areas, assays to date have been 
low. 
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S. 18 Stone, Spokane 31, Wash. 

@ “SUPER PIONEER" 
hand portable core drills 

®@ “K & S INTERNATIONAL" 

standard surface drills 

@ “DIA-HARD” Core Barrels 

® And a complete line of “Super Pio- 
neer" and standard diamond drilling 
accessories. 

Longyear 
Consultants to the 
mineral industry 

Evaluation—Exploration 
Development 

Mine Layout—Management 
Photo Interpretation 

Negotiations—Lease Counsel 
Market Surveys 

Mineral Venture Management 

E. J. Longyear Company 
76 S. 8th St. Tel. FE 9-7631 

Minneapolis 2, Minn. Cable: LONGCO 

70 Pine Street 409 Colorado Bidg. 
New York, N. ¥ Denver, Colorado 
Tel. WH 4-8865 Tel. AM 6-1941 

WOLFE & ASSOCIATES 
Geologists 

Exploration-Valuation-Mineralogy 
6518 Ledbetter St. Houston 17, Texas 

Tel Olive 4-1322 Cables: WOLMAC 

R. S$. MC CLINTOCK CO. 
Diamond Core Drilling 

Diemond Core Bits & Accessories 

Spokane, Wash. Glebe, Arizona 

GEORGE ons a” 

Registered ‘Mining Engineer 
Specialist in the Philippines 

P.O. Box 2418 Manila, Philippines 
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KERMAC SOLVES AMBROSIO LAKE SLIMES 

WITH TELLURIDE TYPE CARS 

7 

THE TOUGH ONES COME TO Car d 
Kermac Nuclear Fuels Corporation is operating four major wet mines 

in the Ambrosio Lake area of New Mexico. Slop-forming shale lenses 

interbedded in the ore help form a watery muck that flows easily when 

handled but sticks tightly to machinery, pockets and car bodies when 

allowed to settle. To solve this tough problem, Card furnished a string 

of 40 special “Telluride Type” cars that feature a solid body for side 

dumping and intense shaking. The cars range from 77 cu. ft. to 110 

cu. ft. capacity. 

Following successful introduction of the first lot of those heavy 

duty Card cars, Kermac Nuclear has placed additional orders which will 

provide them a complement of 82 cars of this type. No haulage troubles 

have been encountered with these cars, and resulting haulage costs are 

satisfyingly low 

Solve your haulage with an economical 

Card design. Our engineers can supply 

an efficient car to meet your most dif- 

ficult specifications. 

CS.Card ronWorks Co. 
WEST léth AVE 

a OF DENVER. COLORADO 

Latin 
America 
BOLIVIA—Discussion about construc- 

tion of a tin smelter in Bolivia was re- 
vived recently with the reported offer by 
Nikita Khrushchev to back such a proj- 
ect. The subject has received much at- 
tention in the press, with rumors that the 
United States and Messrs. William Har- 
vey of Liverpool, England, had made 
counter-proposals following the Soviet 
offer. Technical and economical aspects 
of a Bolivian smelter have been under 
study for many years, but no feasible so- 
lutions to the many problems seem likely. 
Some of the factors to be considered are 
the huge operating capital necessary, as- 
surance of market facilities, current long- 
term contracts with smelters which could 
not be easily cancelled, and insufficient 
proven tin ore reserves to justify the in- 
vestment required. The fact that most 
Bolivian tin ore is of low grade and must 
be mixed with higher grade ore in smelt- 
ing is another drawback, as is the diffi- 
culty of hiring expert metallurgists for 
the complicated operations in Bolivia. 

ARGENTINA—A new company called 
Talamuchita SAIC has been formed in 
Villa Maria, Province of Cordoba, to de- 
velop and mine deposits of ilmenite, 
scheelite, monazite, rutile, zircon, garnet, 
and other minerals of value said to exist 
in this area. 

MEXICO— -Zincamex, S. A. has se- 
lected a site for its zinc refining and sul- 
phuric acid plant in Saltillo, Coahuila. 
The zinc refinery will have a yearly ca- 
pacity of 30,000 tons of special high- 
grade zinc, and the acid plant will pro- 
duce 60,000 tons of 100 percent acid per 
year. S. A. Sybestra of Brussels, Belgium, 
will build the plant which will use the 
Overpelt-Lommel process for producing 
Zinc, 

CHILE—An investment of $3,000,000 
is planned by Compania Minera Santa Fe 
this year in development of the Carmen 
mine (El Salado). Earlier development 
work is expected to bring production at 
the mine to 700,000 tons yearly, starting 
this year. The company also plans to 
spend about $12,000,000 in the next three 
years to increase production at its other 
iron properties, since it hopes to ship 
15,500,000 tons of ore during the next 
five years to the Canadian Foreign Ore 
Development Corporation Ltd. These ex- 
ports will consist of 10,000,000 tons of 
open hearth ores, 5,000,000 tons of low 
grade, and 500,000 tons of fines. Ship- 
ments are scheduled to begin this year 
with 1,000,000 tons and increase by 1963 

to 4,300,000 tons a year. 

CHILE—Mining at the El Algarrobo 
deposit of Compania de Acero del Paci- 
fico is expected to start early in 1962, 
with a yearly output of about 1,200,000 
tons. The project, which is being imple- 
mented by an Export-Import Bank credit 
of $15,600,000, includes construction of 
a mechanized port south of Huasco. 

PERU—Two Japanese mining firms, 
Mitsui Bussan Kaisha Ltd. and C. Itah 
Company Ltd. have established offices in 
Lima as headquarters for extensive ex- 
ploration and prospecting by Japanese 
and Peruvian geologists. A geological 
team from the Mitsui concern has been 
investigating the Mala region in the Prov- 
ince of Canete where the Bujama copper 
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mine is located. This mine, formerly 
owned by Laonidas Vanini, was recently 
sold to a group of prominent United 
States mining men located in Peru. An 
extensive drilling program undertaken by 
this group at Bujama indicated that cop- 
per properties located in the coastal re- 
gion are apt to contain sulfides in addition 
to the usual copper oxides previously 
thought to be the only copper minerals 
in this region. 

Asia 

PAKISTAN—The International Co- 
operation Administration in conjunction 
with the United States Geological Survey 
has begun an exploration program in the 
chrome ore district northeast of Quetta. 
Ihe entire district will be mapped in the 
project on which both foreign geologists 

a cyanidation plant at the Taio mine in 
Ohita Prefecture on Kyushu Island. The 
200-ton-capacity plant treats 8.8 grains- 
per-metric-ton gold ore from the mine, 
which produces 1,500 metric tons of ore 
per day. Monthly output from the new 
plant is 50 kilograms of gold, giving the 
company a total monthly output of 100 
kilograms from this operation and from 
the Ohguchi plant in Kagoshima Prefec- 
ture, also on Kyushu. 

and those from the Geological Survey of 
Pakistan, are engaged. Investigations are MALAYA—Kamunting Tin Dredging 
also being carried out in West Pakistan Ltd. expects dismantling of its No. 6 
where a chrome deposit was located near dredge to begin the second half of this 
Peshawat recently. A private company is year in preparation for transfer to an 

exploring in this area. area acquired from Taiping Rubber Com- 
pany, where reserves will probably last 
through 16 years of operation. The com- 
pany expects to keep its No. 5 dredge at 

has completed construction of its present location until about April 

HONDURAS—Honduras Mining and 
Development Company is continuing the 
trenching program begun early last year 
on its claims on Quita Gana Mountain 
about 100 miles northwest of Teguci- 

. galpa. Surface sampling indicates high 
grade magnetite in the three deposits on 
the property. 

CHILE—Compania Minera Tamaya 
of Chile and The Mansfeld A.B. of Han- 
over, Germany, mining subsidiary of 
Salzdethfurth A.G., have signed a con- 

- tract for exploration and development of 
Tamaya’s copper property, El Rosarion, 

4 of Andacolla, in the Province of Co- 
quimbo. The deposit, located about 3,000 
feet above sea level, reportedly has re- 
serves of 100,000,000 tons of ore with 1.5 

2 percent Cu. Present plans calls for a 
ion year program of exploration and de- 
ve lopme nt in preparé ition for an open- pit 

operation that will produce 10,000 tons 
of ore daily. Tamaya purchased the 
property for $2,000,000 last summer. 

PERU—High gold values have been 
recovered from the churn-drill holes in 
the Inambari River area where South 
American Placers Inc. has leased several 
gold placer claims. The company has 
drilled over 100 holes in the southeastern 
Peru property owned by Sixto Gutierrez. 

BOLIVIA—Construction of copper 
ore processing plant with a monthly ca- 
pacity of 10,000 metric tons is scheduled 
for completion in 1962. The plant will be 
built in the Chacarilla region where Nitto 
Boliviana Mining Company recently pur- 
chased mining rights. 

PERU—Mitsui Bussan Kaisha Ltd. of 
Japan has taken a purchase option on the 
Cimarron porphyry copper prospect in 
the San Jose area, Department of Are- 
quipa, in southern Peru. A_ 15,000-foot 
drilling program will start soon on the 
property on which both Cerro de Pasco 

JAPAN—Taio Mining Company, a 
subsidiary of Sumitomo Metal Mining 
Company, 

Introducing a new service to the Mining Industry! 

RESTORE WORN DRUMS 
WITH LEBUS GROOVING 

Here is one of several methods available for restoring your 

worn drums by the LeBus Spooling System, either on cast 

iron or steel drum. Wire line size may be changed in the 

same operation. Photos below show installation of LeBus 

Spooling System on a helical grooved steel drum 

‘ P > . " 1) Shows a 60” by 90” helical grooved 2) Installation of one-half of steel split 3) Second half of steel split sleeve 
Corporation and Kennecott Copper Cor- |" egal chrass Masicen Aiaiaitaiine af is Gaede’ tlin: aebled-cnd wobed being put in ploce before welding 

poration formerly held options. Both Bus Counterbalance Spooling system over old drum core oon 
United States firms dropped their options 
after undertaking short drilling programs. 

CHILE—An exploration and drilling 
program begun by The Anaconda Com- 
pany is designed to determine the reserves 
of copper in the El Sauce mine and sur- 
rounding area. Anaconda took a three- 
year option on the property owned by 
Beltran Amenabar C. (Amenabar, Abbot 
and Company) last year, and is expected Re inlp ss ge Aesop eeBeRS 
to purchase the promising prospect lo- ” over spit sleeve by method of weld being fin 
cated in the same district as the Tamaya ing Teeety toe ree nigh dl 
copper property. 

ARGENTINA—A farewell party was 
given in Chilecito, La Rioja, by the Em- 

presa Minera Juan y Carlos G. Casale for saneakals cua sae 
Dr. Horst Poetter, head of the mine by LeBus Counterbalance 
planning section of the Rheinstah!] In- a Nt 

er ng 8500 feet of 
wire line being 

aie on seventh layer 

dustrie Planung of Dusseldorf, West Ger- INTERNATIONAL 
many. Dr, Poetter spent several weeks in ENGINEERS 

} Argentina studying the country’s mineral INC 
resources with particular emphz asis on the 
extensive asbestos deposits in the region 
of Jaque, Province of La Rioja. Over 
100,000,000 tons of chrysotile asbestos 
have reportedly been located in this area. 

Box 2352, Longview, Texas Phone: Plaza 8-5522 

Fairmount Machinery Company 
’. Po Box 992 Telephone: 1672 

irmount, West Virginia 

tern Machinery Compan 
ri o Box 1498 CHopel 2. 1983 
Grond Junction, Color: 

Western Machi 
P.O. Box 2548 

inery Company The Coeur D’Alenes Co. 
INgersoll 2-1983 Wallace, idohe 

Selt Loke City, Utah 

Salmon and Company 
P.O. Box 2388 FAirfax 40625 

Birmingham, Alaboma 
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WHAT'S GOING ON... 
INTERNATIONAL 

1962, if certain marginal ground proves 
profitable. Then it will be moved to the 
Eastern Tailings area for service of about 
10 years in reasonably profitable ground. 
Kamunting’s old small-capacity No. 4 
dredge is presently on a care and mainte- 
nance basis 

MALAYA—A 25 percent interest in 
Malaya’s largest bauxite mining com- 
pany, South-East Asia Bauxites Ltd. has 
been acquired by the Nippon Light Metal 
Company of Japan from its Canadian 
partner, Aluminium Ltd. of Montreal. 
Southeast Asia Bauxites holds mining 
leases that cover 6,000 acres in the Kota 
Tinggi district of Johore state and last 

year produced 200,000 long tons of the 
country’s total production of 381,747 
long tons of bauxite. Output this year is 
expected to reach 300,000 long tons. 
Malaya’s other bauxite mining firm, Ra- 
munia Bauxite Ltd., operates in an ad- 
jacent area 

ISRAEL—During a recent visit to the 
United States, M. Bentov, Israel’s min- 
ister of development, granted rights to 
prospect part of Israel’s phosphate de- 
posits to an unnamed United States firm. 
The agreement provides that the com- 
pany spend at least $250,000 on the pro- 
gram during the next two years. If explo- 
ration warrants it, the firm will invest 
up to $8,000,000 in construction of a 
processing plant with a yearly capacity 
of 500,000 tons of phosphates, plus sev- 
eral hundred thousand tons of phosphate- 

Brunner & Lay 

HOLE-MASTER 
Spline Connection 42”; 
a, 67: Gh": 1: Te" 
and 9” bit diameter. 

us 

ROCK HUNGRY 
Brunner & Lay Hole-Master 

Brunner & Lay Hole-Master bits bite in and chew 
out rock to give that extra margin of output 
that pays off in profits. But whatever your need 
for rock drilling—whether large, or small, 
diameter holes—Brunner & Lay can supply 

every tool, from chuck to muck. 
Widely-proved Brunner & Lay drilling tools 

serve longer when used together. Serviced by a 
nation-wide chain of conversion shops. Technical 
assistance. Get the whole cost-saving story from 
our local dealer, or nearest plant. Ask for 

bulletin #559-13. Brunner & Lay, Inc., 9300 W. 

King St., Franklin Park, Ill. Est. 1882. Plants and 
conversion shops: Albuquerque, Asheville, Birm- 
ingham, Dallas, Long Island City, Los Angeles, 
Philadelphia, Sacramento, Seattle, Lachine, Que. 

Brunner & Lay ...:. cox-215 . or ro0s 
INTRASET STEEL «© COUPLINGS, ADAPTERS, SECTIONAL STEEL, STRIKING BARS «+ Standard, 

rope or HL-16, HL-17 threads *« MOIL POINTS, CLAY SPADES, ASPHALT CUTTERS, etc. 

based cattle feed. If the project develops, 
Israel will receive royalties at the rate of 
72 percent. When the output of the pro- 
posed plant reaches 600,000 tons an- 
nually, Israel is to build a railroad to the 
Red Sea port of Eilat. 

IRAN—tThe Ministry of Industry and 
Mines in Teheran has engaged three 
French experts to advise on development 
of mining activities. The advisers, Messrs. 
Barian, Ziegler, and Bornou, are special- 
ists in petrography, radioactive minerals, 
and ore dressing, respectively. 

INDIA—Development of iron and 
bauxite occurrences in the Shevroy Hills 
of the Salem district in South India and 
parts of the Nilgiris district has been un- 
der study by Lawrence Blade of the 
United States Geological Survey, who 
previously surveyed areas in Himachal 
Pradesh and Madhya Pradesh. Mr. Blade, 
who has been an adviser to the Geologi- 
cal Survey of India for the last two years, 
reports that the occurrences are fairly 
widespread, meriting exploration and 
possible development. 

MALAYA—The mineral wealth of the 
Kinta Valley tin field, one of the richest 
and largest single alluvial tin deposits in 
the world, is still far from exhausted after 
75 years of intensive mining. However, 
an immediate extensive prospecting pro- 
gram is required to insure production 
continuing at its full potential, according 
to a new report prepared by the Federa- 
tion of Malaya’s Geological Survey. The 
authors, Dr. F. T. Ingham and E. F. 
Bradford, say the length of life at the 
Kinta field will depend on possible un- 
discovered deposits; more efficient meth- 
ods of prospecting, mining and extractive 
recovery; a sound government land use 
policy; stability of the tin market, and 
international politics. Diamond drilling 
and geochemical prospecting are sug- 
gested as methods for locating under- 
ground lode tin ore deposits in the valley. 

INDIA—Sikkim Mining Corporation 
has been organized recently to develop 
copper reserves in Sikkim State as part 
of the Indian government’s program for 
accelerated development of non-ferrous 
metals. Only copper production in India 
at present is from Chatsila in Bihar State, 
an output of 8,000 tons of refined copper 
per year. Major requirement of the coun- 
try is for electrolytic copper. 

MALAYA — An. all-time production 
record of 6,000,000 tons of iron ore may 
have been set in 1960, according to early 
indications. If so, the industry would 
make about $60,000,000 (Malayan) 
more than during 1959, when about 
$129,000,000 worth of ore was produced 

JAPAN—Two copper companies, The 
Furukawa Mining Company, and the 
Mitsui Metal Company, will build new 
refineries to ‘meet Japan’s demand for 
electrolytic copper which is expected to 
reach 240,000 tons for the fiscal year 
ending next March. Furukawa will build 
a plant with a capacity of 1,000 tons per 
month in Chiba Prefecture. Mitsui’s re- 
finery will be of 1,500-tons-per-month 
capacity. Both will be in coastal areas to 
facilitate handling of imported ore and 
concentrates. 

INDIA—Production of iron ore in the 
first nine months of 1960 was 7,967,000 
metric tons, 39 percent higher than in the 
corresponding period of 1959. Septem- 
ber’s output was 835,000 metric tons. 
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Canada 

NEWFOUNDLAND—An $18,000,000 
project undertaken by a group of Cana- 
dian and European firms will bring about 
development of an asbestos ore body in 
the Baie Verte region of the Burlington 
Peninsula in northern Newfoundland 
Mineral rights to the area are held by 
Advocate Mines Ltd. through a conces- 
sion granted by the government in 1955 
The investors group includes Canadian 
Johns-Manville Company Ltd., Patino of 
Canada Ltd., Amet Corporation, Inc., 
and Financiere Belge de L’Asbest Ciment, 
S. A., with Johns-Manville to provide 
19.62 percent of the investment required, 
ind to manage and operate the project. 
Development plans follow a_ two-year 
$1,750,000 program of extensive explora- 
tion, test mining and core drilling, which 
will be continued. Proven ore reserves of 
the explored deposit have been estimated 
it 22,000,000 tons. The asbestos fiber is 

hrysotile type, with most of a high qual- 
ity, relatively long Grade 4 fiber. The 
project will include construction of a 
mill at the mine site, crusher building, a 
warehouse, and a service building, a road 
from the mine to the water front and a 
dock to provide for loading of ocean- 
going ships. The mill is expected to be 
ready for commercial production by mid 
1963. 

BRITISH COLUMBIA—At the Fif- 
teen Mile Creek gold placer property of 
Skookum Uranium, Inc., pay dirt has 
been reached and a dragline for mining 
is being installed. The pay streak has 
been uncovered for a width of 20 feet 
and appears to be over four feet in depth. 
The gold occurs in a layer of gravel on 
bedrock below layers of consolidated silt 
It was reached by bulldozer trenching 
According to T. A. Tester, of Spokane, 
Washington, president, the gold is of high 
fineness. E. G. Timmons is mine super- 
intendent and Robert N. Roby, geologist. 

SASKATCHEWAN-—Shaft sinking by 
International Minerals & Chemical Cor- 
poration (Canada) Ltd. at its potash 
mine near Esterhazy is now more than 
halfway through the water-bearing Blair- 
more sands and proceeding satisfactorily. 
The 200-foot Blairmore was frozen a 
year ago at about minus-50° F. A cast 
iron lining is being installed in five-foot 
rings, 11 segments to a ring, simultane- 
ously with the shaft-sinking, to assure 
maximum safety and uninterrupted pro- 
duction after the shaft is completed. Once 
through the Blairmore sands at about 
1,450 feet, the shaft will be sunk through 
limestone strata to the potash deposits 
which are located at about 3,150 feet. 
Start of production at the mine is sched- 
uled during fiscal 1961-1962. Construc- 
tion of a surface refinery is nearly com- 
pleted. (See Min1tnc Wor .p, April 1960, 
page 56). 

QUEBEC—Encouraging results are re- 
ported from the ground geophysical work 
which Southwest Potash Company is car- 
rying out on the Mattagami area coppe1 
property it has optioned from Lynx Yel- 
lowknife Gold Mines Ltd. An induced 
polarization survey has been started to 
check previous results, and drilling will 
probably be carried out later this year 
Southwest Potash, a subsidiary of Ameri- 
can Metal Climax Company, has agreed 
to spend $150,000 in the next five years 
on the property consisting of 46 claims in 
Galinee Township, about three miles 
south of Mattagami Lake. In 1959 nine 
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AUTOMATED 
Hydral- 60 

PINCH 
VALVE 

SYSTEMS 

Controlled circuitry 
for any operating requirements 

@ The Massco-Grigsby Hydral-60 System 
consists of one or more pinch valves 

with a single automatically operated 

hydraulic pump. 

@ Hydraulic pump may be operated by 
electric motor or by air from normal 

plant supply system. 

@ Valves may be the same or different 

size. 

@ Valves in the system may be operated 
simultaneously or independently. 

@ Control valve may be manual or sole- 

noid. 

@ Valves are self-supporting and may 
be operated in any position from 
horizontal to vertical. 

@ Valves may be coordinated and inter- 
locked with other plant equipment 
to automatically control tank levels, 
rate of flow, etc. 

@ Valves may be independenty con- 

trolled for normal or rapid closure. 

@ Valves may be held fully open, fully 
closed, or at intermediate positions. 

@ Remote control to meet individual re- 

quirements. 

@ Controls may be included for auto- 

matic emergency operation. 

@ 3” to 14” I.D. sizes, with 50, 100, and 
150 psi line pressure ratings. 

@ Temperatures to 200° F. 

Advantages of Massco-Grigsby Pinch Valves 

@ Rubber, neoprene and special com- 
pounded rubber sleeves for corrosive 

and abrasive pulps and liquids. 

@ Patented “hinged” sleeve. 

Recesses serve as “hinges” 

during compression; 

reduce strain and permit 
tight closing. 

@ Unobstructed flow 
eliminates high 
friction loss and 
prevents contamination. 

@ Split flanges and patented Flex Seal 
ends assure perfect seal. 

@ Rugged, heavy duty construction for 
most severe service and long life. 

@ Cannot leak or stick. 

@ No working parts in contact with pulp 
or liquid; no packing glands. 
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to give you 

the best! Denver 16 

3800 Race St. 

MANUFACTURING DIVISION 

MINE AND SMELTER SUPPLY CO. 
Albuquerque 

701 Haines N.W. 
New York 17 

122 E. 42nd St. 

El Paso 
1515 11th Ave. 

Salt Lake City 1 
121 W. 2nd S. 

LICENSED MANUFACTURERS AND SALES AGENTS in Canada, Australia, Sweden, England, South Africa 

Sales Agents in Mexico, Peru, Chile, Philippine Islands, Japan, New York City (for Continental Europe) 
and in principal cities of the U. S. 
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NICRO MANG* 
for manganese 
build-up and repair 
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NEW X-53 
high speed 

composite for 

all-purpose 
hardfacing 

TOO MANY RODS? 
STANDARDIZE ON THE “PAIR FOR WEAR” 

for hardfacing and manganese welding 

There’s no need to “buy the catalog’ when the “Pair for Wear” can handle 

90°, of your build-up and hardfacing work. Use the “Pair for Wear” wher- 

ever you need high impact and abrasion resistance. Standardize on them. 

But test them first, and see how the “Pair for Wear” get their reputation 

for handling ease, usability, fast deposit and good-looking bead. See if the 

“Pair for Wear” doesn’t give you the best results you’ve ever had. Write 

us now for technical bulletin and test samples of rods. 

Available in 50 lb. standard manual packages and 50 lb. semi-auto- 

matic coils *Trade Mark Registered 

saesie AMSCO 
“Buy Through American Manganese Steel Division «+ Chicago Heights, 

Your Local Z 
; 

Welding Supply 7 = Other plants in: Denver + Los Angeles + New Castle, Delaware + Oakland, California + St. Louis 
Distributor” - 

Welding products distributed in Canada by Canadian Liquid Air Co., Ltd. 

WHAT'S GOING ON ... 
INTERNATIONAL 

shallow holes were drilled on part of the 
property. Most of these encountered sul- 
phides and the first four, drilled over a 
length of 300 feet, indicated significant 
values in copper as well as some zinc. The 
geophysical work recently underway in- 
cluded magnetometer and _ electromag- 
netic surveys. 

BRITISH COLU MBIA—Consolidated 
Mining and Smelting Company of Can- 
ada Ltd. is building a concentrator at the 
Benson Lake property on northern Van- 
couver Island that will treat 750 tons of 
copper per day. Ore will come from the 
Coast Copper Mines Ltd. mine on the 
property, which will be brought into pro- 
duction. The Benson Lake site is about 
50 air miles from Port Hardy and 25 land 
miles southwest of Port McNeil. Prelitni- 
nary work will continue through the next 
two years, with concentrate production 
scheduled for early 1962. Coast Copper 
was organized in 1916, but its mine has 
never been in production. Ore reserves 

are estimated at 2,000,000 tons assaying 

2.5 percent Cu 

NEW BRUNSWICK—Kennco Explo- 
rations (Canada) and Mount Pleasant 
Mines Ltd. have resumed drilling on the 
latter's property near Mount Pleasant in 
Charlotte County. By December 1, 8,076 
feet of drilling had been completed on the 
main molybdenite-tungsten-tin-zinc pros- 
pect where intensive geological work has 
been carried out the last several months. 
Encouraging results were obtained in the 
drilling program. Average width of zones 
probed is about 14.6 feet, but several are 
more than 20 feet wide. Most of the zones 
are in the Fire Tower area in the south 
central portion of the property where 
5,868 feet of drilling has been done. This 
area seems to have a greater potential for 
molybdenite and tungsten, but interesting 
tin values are also indicated. In the North 
area, the zones generally have higher tin 
values. 

BRITISH COLUMBIA—The provin- 
cial government has cleared the way for 
increased iron ore prospecting and pro- 
duction by providing that anyone now 
can claim an iron ore discovery by paying 
a royalty of $1.00 per ton on production. 
Formerly it was impossible to obtain title 
to an iron ore deposit. British Columbia 
ore containing 62 percent iron now is be- 
ing sold to Japan for about $9.70 a ton, 
compared to a one-time market of only 
$3.50 a ton. 

ONTARIO—The International Nickel 
Company of Canada Ltd. has started ex- 
pansion of its iron ore recovery plant at 
Copper Cliff that will triple capacity to 
900,000 short tons of iron ore pellets a 
year. The program will cost some $50,- 
000,000, of which about $10,000,000 is 

scheduled for this year .The process to 
be used at the plant was invented by the 
company’s research staff and _ involves 
solid state pyrometallurgical operations 
and the removal of nickel by atmospheric 
pressure leaching, in high capacity units 
of novel design. The expanded plant will 
treat 1,200,000 short tons per year of 
nickeliferous pyrrhotite, high in iron. 
Diversion of the large quantity of pyr- 
rhotite to the iron ore recovery plant will 
decrease by 40 percent the tonnage of 
material to be handled by the nickel sec- 
tion of the Copper Cliff smelter, resulting 
in important economies. 
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YUGOSLAVIA—Recent development 
work at the Ajvalija and Kisnica lead- 
zinc mines near. Pristina has increased 
reserves to about 10,000,000 tons of ore 

which averages 3.56 percent Pb and 1.85 
percent Zn, with 51 grams of silver pet 
ton. An accelerated program is planned 
for these mines because of decreasing out- 
put from the Novo Brdo and Rudnik 
mines. The project calls for future pro- 
duction of 610,000 tons a year, which is 
nearly equal to the output from the 
Trepca mines. A flotation plant with 
crushers will also be built, since the 
Ajvalija-Kisnica ore is not particularly 
amenable to treatment at Trepca, and 
must be crushed twice to achieve an 86 
percent — 200 mesh screen, 

UNITED KINGDOM—\The refusal of 

the Oxford County Council to allow 
open-pit mining in Oxfordshire because 
it would be a threat to the countryside is 
the subject of inquiry by the ?.finistry of 
Housing. Proponents of the application 
of Richard Thomas and Baldwins to mine 
in the Banbury area cite the nearby ore- 
field at Wroxton where the countryside 
was far from beautiful when the work 
began, and where the land is of little 
agricultural value. It is also claimed that 
work of restoration at Banbury would be 
more carefully carried out than it ever 
has been before. The present dispute is 
receiving extensive press coverage be- 
cause of the vital issue of natural beauty 
versus industrialism 

NORWAY—Plans for construction of 
a steel mill at Narvik are progressing sat- 
isfactorily and building may begin next 
spring. The plant will use Swedish iron 
ore from Kiruna to produce a steel 
powder that will be pressed into steel 
blocks for export. 

PORTUGAL—Extensive sampling 
from selected raises at the Vale da Er- 
mida mine section of Beralt Tin & Wolf- 
ram Ltd. has confirmed that the orebody 
is of low grade with only sporadic zones 
of dense mineralization, so that continued 
underground mining will be unprofitable. 
The Argimela orebody about 25 miles 
away, however, appears more promising, 
with good prospects for a large scale 
open-pit mining operation. Investigations 
are under way in regard to the heavy 
capital outlay such a project will require. 

EIRE—Magnet Cove Barium Corpora- 
tion of Houston, Texas, will exercise its 
option on property in the Ballynoe area 
for which Silvermines Lead and Zinc 
Company Ltd. has leased mineral rights. 
Magnet Cove has carried out an exten- 
sive drilling program on the property 
and will spend not less than $400,000 in 
the first five years for mining and ship- 
ping of barites. Silvermines Lead and 
Zinc will be paid $1.00 per ton of ore 
mined and shipped, or sold. Although 
the agreement calls for Magnet Cove to 
mine and ship or sell a minimum of 
50,000 tons a year starting in 1961,the 
company at present plans a yearly pro- 
duction of 80,000 to 100,000 tons. 

YUGOSLAVIA—tThe separation plant 
near the Deva chrome mines in Djako- 
vica is being remodelled to increase pro- 
duction of coarse concentrates for which 
there is an extensive domestic demand. 
The plant, bulit in 1954, has a capacity 
of 70 tons of ore per 24-hour day, pro- 
ducing two sizes—under 1.5 milimeter 
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and under 4 milimeter. The mine began 
operation in 1930 and during the Italian 
occupation of World War II most of the 
first class ore was mined. Operations 
were resumed in 1948 and production 
now is mainly second class ore and con- 
centrates. However, the present ore 

grades 43 to 45 percent CreO; with only 
5 to 6 percent SiOs. Present reserves are 
sufficient for about five years of opera- 
tion, but exploration for additional re- 

being continued. Transporta- 
tion has been a principal difficulty, but 
completion of the Pec-Prizren railroad 
line next year will solve this 

serves is 

RUSSIA—Development work has be- 
gun on another large iron deposit that 
was located recently about 250 miles 
southwest of Moscow. Initial estimates 
of reserves are said to be 300,000,000 tons 

of ore that is similar to Swedish ores with 
a content of between 56 and 69 percent 
Fe. Production of 36,000,000 tons of ore 

per year is planned by 1965. 

FINLAND—A plant to process iron 
ore from the Jussaro deposit is being built 
at Koverhar in southwestern Finland by 
Oy Koverhar Ab, a_ Finnish-Swedish 
company. Production capacity will be 
250,000 tons of pig iron yearly, with op- 
erations scheduled to begin this year. The 
Jussaro deposit has estimated reserves of 
200,000,000 tons. 

SWEDEN—Fstimates of iron ore pro- 
duction for 1960 indicate a new record 
of close to 21,000,000 tons. The expected 
export tonnage figure for the year is 
18,000,000 compared with 15,600,000 in 
1959. According to a new inventory, iron 
ore deposits in central Sweden contain an 
estimated 650,000,000 tons of ore, equal 
to 255,000,000 tons of iron. An inventory 
in 1950 set the figures at 400,000,000 and 
150,000,000 tons. 

NORWAY—Christiana Spigerverk is 
scheduled to start mining of nepheline- 
syenite near Hammerfest in northern 
Norway early this year. Initial annual 
output will be 45,000 tons of ore for use 
in the glass and ceramic industries. The 
company is constantly increasing produc- 
tion from its Roedsand iron mines and its 
Bremanger iron smelter, both in western 
Norway. 

SWEDEN—LKAB is negotiating with 
Norway to build another ore-loading port 
in Rombaksbotn to handle ore from the 
new mines in Svappavara. The new port 
would be connected with a tunnel near 
Bjoernfaell on the Swedish-Norwegian 
border and ore bins blasted out of the 
mountainside. At present, ships of up to 
70,000-ton capacity can enter the new 
Rombaksbotn harbor for direct loading 
by belt conveyor. LKAB is also financing 
construction of new port facilities in 
Lulea in northern Sweden, a_ project 
costing about 150,000,000 Swedish 
crowns. Total production of LKAB mines 
is expected to reach about 20,000,000 
tons per year by 1965. 

YUGOSLAVIA—Two plants to be 
built near the Trepca mines will use lead 
and zinc produced at the Trepca opera- 
tion. One, located at Kosovska Mitrovica 
about four miles from the mines, will 
manufacture lead batteries at the rate of 
about 6,000 tons a year. The second is a 
zinc electrolysis plant expected to use 
almost the entire Trepca zinc ore pro- 
duction. Yearly output at this plant will 
be about 18,000 tons of electrolytic zinc 
and 40,000 tons of sulphuric acid for 
later use in manufacturing fertilizer. 

ab YEARS OF 
SUCCESSFUL 

DRILLING 
_ FOR FIVE MAJOR 
INDUSTRIES... 

TUNNEL 
HIGHWAY 

MINING 
EXPLORATION 
Boyles Bros. drilling service, involv- 
ing the newest techniques and 
modern equipment, is available 
through eight convenient locations. 
Contact us about your plans for 
exploration, shaft sinking, rock 
breaking, grouting, tunnel driving, 
mining and quarrying. 

Mine Plant Design and Fabrication 

Write for details 

}oyovies iBy 
DRILLING COMPANY 

GENERAL OFFICES: 
Salt Lake City, Utah... 
BRANCHES 
Phoenix, Arizona. ...CRestwood 4-5331 
Sacramento, California. .\Vanhoe 3-5221 
Denver, Colorado. . Alpine 5-9244 

St. Louis, Missouri... .. PLateau 2-2544 

Reno, Nevada . FAirview 9-0732 
Spokane, Washington WAlnut 4-2614 
Alaska... . .Contact Salt Lake City Office 

HUnter 7-7595 



HILLBILLY 
DIAMOND 
CORE DRILL 

LIGHT—LEAN 
Ready to prospect anywhere 

Acker’s Hillbilly diamond core drill is light and lean without 
fancy extras or troublesome gadgets, Acker designed this 
rugged marvel specifically for mineral prospecting. 

To save weight and expense it contains only the barest 
essentials, yet it's completely self-contained with power 

plant, planetary type drum hoist, welded tubular steel skid 

frame and when needed, a built-in water pump. 

Two tried and proven models available: 

Screw Feed weighing 872 Ibs. 
Hydraulic Feed weighing 1050 lbs. 

For complete Hillbilly specifications and information please 
write for Bulletin 29. MAW 

ACKER DRILL CO, Inc. 
P.0. BOX 830 ¢ SCRANTON, PA. 

Full 360° swivel head permits 

drilling at any angle. The hinged 
drill head swings out of the way | 
and the powerful drum hoist con. | 

veniently lifts or lowers drill rods 

when adding or removing drill 
rods. 

A drum hoist, with ample fair- 
leads and pulleys for winching 
the rig into position, makes the 
Hillbilly “‘the drill you can toke 
with youl*’ 

Over 40 years of experience manufacturing a complete line 
of diamond and shot core drills, accessories and equipment 

THE LATEST iN DIAPHRAGM PUMPS! 
Another new 

LAYTON PNEUMATIC PUMP 

® Powered by compressed air for more ef- 

fective, more efficient pumping of liquids 

containing high percentage of solids or 

just plain water. Requires just 20 c.f.m. of 

air at 100 p.s.i. Discharges 6300 g.p.h. at 

10 ft. discharge head—2160 g.p.h. at 

100 ft 

® Layton pumps are one-man portable .. . 

self priming . . . quiet in operation . . . 

safe... fireproof .. . odorless. Submerge 

in liquid or use suction hose. 

®@ The handiest pumps for dewatering shafts, 

pumping from level to level, slurry pump- 

ing, cleaning out settling sumps, pumping 

mill tailings, track cleaning, etc. Modei DA-4; Weight 79 Ibs., Height 
21”, Length 16%”, Width 16%”. 

Distributors in ALL Principal Cities — Write for Catalog or Further Details 

Sy oe), i ote Baa |, [on 
PO BOX 87A CUDAHY. WISC malelile HUMBOLDT 1-4400 

Africa 

UNION OF SOUTH AFRICA—Rep- 
resentatives of the United States and 
British Combined Development Agency 
and the South African Atomic Energy 
Board are discussing the status of ura- 
nium oxide contracts for South African 
companies. The contracts, which will ex- 
pire during the 1963-1967 period, may 
remain in force as they are, or they may 
be amended to provide for a stretch-out 
operation. The present conferences have 
given rise to speculation about whether 
companies whose main income derives 
from gold, rather than uranium, will 
temporarily suspend uranium production 
in favor of those companies which are 
almost completely dependent on uranium 
for income. At present the total amount 
of uranium oxide contractual sales is 
6,200 tons a year. Mines most dependent 
on uranium production are Afrikander 
Lease Ltd., Daggafontein Mines Ltd., 
Welkom Gold Mining Company, Lui- 
paards Vlei Estate and Gold Mining 
Company, Vogelstruisbult Gold Mining 
Areas Ltd. Virginia Orange Free State 
Gold Mining Company Ltd., Freddies 
Consolidated Mines Ltd., Randfontein 
Estates Gold Mining Company, East 
Champ d’Or Gold Mining Company Ltd., 
Dominion Reefs (Klerksdorp) Ltd., and 
West Rand Consolidated Mines Ltd. Two 
other companies, Harmony Gold Mining 
Company Ltd., and Loraine Gold Mines 
Ltd., are also quite dependent on uranium 
earnings, while Western Reefs Explora- 
tion and Development, President Steyn 
Gold Mining Company Ltd. and Doorn- 
fontein Gold Mining Company Ltd., 
would be seriously affected were their 
gold grade to decline appreciably. Rela- 
tively high gold producers which could 
increase production if uranium earnings 
declined or were suspended include Vaal 
Reefs Exploration and Mining Company 
Ltd., President Brand Gold Mining Com- 
pany Ltd., Blyvooruitzicht Gold Mining 
Company Ltd., West Driefontein Gold 
Mining Company Ltd., Hartebeestfon- 
tein Gold Mining Company Ltd., Buf- 
felsfontein Gold Mining Company Ltd., 
a Stilfontein Gold Mining Company 
td. 

FEDERATION OF RHODESIA & 
NYASALAND—An informative booklet 
“Chromium in Southern Rhodesia” has 
been prepared by the Department of 
Mines of Southern Rhodesia. For addi- 
tional information write to The Secre- 
tary, Ministry of Commerce and Indus- 
try, P. O. Box 8019, Causeway, Salisbury, 
Southern Rhodesia. 

GHANA—A sharp setback in opera- 
tions at Ariston Gold Mines (1929) Ltd., 
has resulted from a breakdown in the 
central shaft electrical hoist equipment 
Repairs to the shaft between the 10th and 
12th levels are also required. Further re- 
pairs that will restrict output may be 
needed within the next few months until 
the permanent repair program is com 
pleted. 

SWAZILAND—First delivery of ore 
from the Mbabane district iron ore de- 
posits is scheduled for 1964, according 
to negotiations nearing completion be- 
tween Anglo American Corporation of 
South Africa and Guest Keen & Nettle- 
folds on one hand, and a Japanese group 
representing the Yawata Iron & Steel 
Company and the Fuji Iron and Steel 
Company on the other. The Japanese 
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group, in which the Mitsui and Kinoshita 
concerns have a 20 percent interest, will 
purchase 1,200,000 tons of Swaziland 
iron ore annually for the next 10 years. 
The agreement calls for development of 
three mining areas on the Bomvu ridge 
near Mbabane, this country’s principal 
town. The mining operation will cost be- 
tween $8,000,000 and $11,000,000, while 
the contract with the Japanese calls for 

payment of nearly $12,000,000 per year 
at the rate of 70 shillings per long dry 
ton of 65 percent Fe The project 
also involves construction of a railroad to 
link the mine with Lourenco Marques 
through the existing railhead at Goba 
in Portuguese East Africa. Rail construc- 
tion will be financed for the most part by 
the British government. Most of the min- 
ng equipment will probably come from 
the Union of South Africa, as well as 
rolling stock for the railway. As _ the 
main supplier of most goods at Swazi- 
land, South Africa will also profit from 
the extensive project 

ore 

UNION OF SOUTH AFRICA—Ken- 
necott Copper Corporation of the United 
States is reportedly 

pose of its 

negotiating to dis- 
substantial holdings in two 

South African gold mining firms, Vir- 

gina Orange Free State Gold Mining 

Company Ltd. and Merriespruit (O.F. S.) 
Gold Mining Company Ltd. Kenne- 
cott’s interest in the firms, whose 

properties adjoin, amounts to about $47,- 
000,000. The company will presumably 

take a loss in disposing of its holdings, 

since neither company has operated to 
make anticipated profits. Production at 
the Merriespruitt Mine began in March, 
1956, but was suspended the following 
October because of flooding. Initial plans 

two 

to drain the water into the neighboring 
Virginia mine were abandoned because 
gold prices did not justify the cost in- 
volved. Profits from the Virginia mine 
last year were termed “disappointing” be- 
cause of increased production § costs 
caused by the lower grade of the ore 

Production from the Virginia miine in 
1959 amounted to 367,389 ounces of 
gold, 649,736 pounds or uranium oxide, 

and 132,065 tons of sulphuric acid 

MAURITANIA—A group of three 
companies will build the 400-mile rail- 
road from Fort Gouraud to Port Etienne 
that is part of the $190,000,000 project 

of developing the Kedia iron deposits. 
The firms involved in the railroad con- 
struction are the Societe Dragages et 
Travaux Publics, the Companie Indus- 
trielle de Travaux; which is a subsidiary 
of the Compagnie Schneider, and the 
Societe des Grands Travaux de Mar- 
seilles. The development is a project of 
Societe de Mines de Fer de Mauritanie 
(MIFERMA). Reserves at the deposit on 
the edge of the Sahara are estimated at 
150,000,000 tons of ore containing 63 
percent iron. Financing for the program 
comes from a $66,000,000 loan from the 
International Bank for Reconstruction 
and Development, from the French gov- 
ernment, and from the Caisse Central de 
Cooperation Economique. 

UNION OF SOUTH AFRICA—Per- 
formance of the new multi-rope hoist de- 
vised by Robert Blair is being studied at 
President Brand Gold Mining Company 
Ltd. where this type of hoist is in actual 
use for the first time. Installed at the 
President Brand No. 3 shaft, it is able to 
hoist a 10-ton ore payload from a depth 
of 5,250 feet at 3,000 feet per minute. 

AMERICAN ZINC 
LEAD AND SMELTING 

COMPANY 

Considerably smaller ropes than usual 
are used on the hoist since it uses two 
ropes. The hoist has greater braking con- 
trol and more effective braking reaction 
without motion because its Blacks 
brakes are applied by springs, and re- 
leased by hydraulic pressure. Another 
advantage is that it needs no tail rope to 
compensate for dead rope weight since 
its operation is similar to a conventional 
double drum hoist. The machine was de- 
vised by Mr. Blair, who is consulting me- 
chanical engineer for the Orange Free 
State mines of Anglo American Corpora- 
tion of South Africa. Experiments at 
Western Reefs in converting a conven- 
tional hoist led to the permanent installa- 
tion of the multi-rope equipment at 
President Brand. 

loss 

FEDERATION OF RHODESIA & 
NYASALAND—WNchanga _ Consolidated 
Copper Mines Ltd. has begun an $8,400,- 
000 project to expand its leaching plant 

rhe first phase of the program will in- 
clude addition of a roasting plant for 
conversion of sulphide concentrate to a 
calcine which can be treated in the leach 
plant. Scheduled for completion by De- 
cember, 1962, the first stage also calls for 
extensions to the existing plant to reduce 
entrained copper losses, and extensions to 
the tankhouse, which will increase ca- 
pacity of the leach plant by some 1,000 
tons a month. The project’s second phase 
includes additional leach plant equipment 
to permit treatment of low-grade oxide 
concentrates; a second-stage filtration cir- 
cuit to improve recovery in the high- 
grade circuit, and additional electrolytic 
cells in the tank house. This second phase 
will increase plant capacity by another 
1,000 tons a month if present tests prove 
successful 

LEAD ™ ZINC 

Buyers of zinc concentrates suitable for 

smelting in retort and electrolytic smelting 

plants. 

Address communications to 

Ore Buying Department 

Paul Brown. Building 

ST. LOUIS, MISSOURI 

927 Old National 

Bank Building 

SPOKANE, WASH. 
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BUNKER HILL 
THE 

COMPANY 

Producers of Top Quality Products 
LEAD + ZINC * CADMIUM © SILVER * LEAD AND LEAD ALLOY PRODUCTS + CHEMICAL PRODUCTS P. O. Box 577 

DUMAS, TEXAS 
WIRE 
PHONE 
WRITE Te »hone: SUnset 4-1261+P.0 

ORE PURCHASING DEPT. - THE BUNKER HILL COMPANY 

Box 29, Kellogg, !dahc 
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Metal & Mineral Prices U.S.A. 
December 23, 1960 Mesabi, Bessemer, 51.5% Fe ete 

Old Range Non Bessemer ; 
METALS Old Range Bessemer $11.85 

COPPER: Electrolytic. Delivered F.o.b. cars, Valley basis (pound 30.00. lump: Plus /2-inch $12.85 
Lake. Delivered, destinations, USA 30.00; Fines: Minus 12-inch $10.72 . 
Fo eign. Delivered, destinations, USA 30.00¢ Swedish, Atlantic Ports, 60 to 68% Fe Contracts, Per Unit 24.00-25.00¢ @ 

Lead: Common Grade. New York (Per pound 11.00¢ MANGANESE ORE: Metallurgical grade. 48 to 50% Mn Long 
Tri-State Concentrate, 80% lead, per ton $139.56 ton unit $0.95-$1.00 

ZINC: Prime Western: F.o.b. E. St. Louis (Per pound 12.00¢ Metallurgical grade. 46 to 48% Mn. Long ton unit $0.90-$0.95 
Prime Western: Delivered New York 12.50¢ Metallurgical —. 44 to 45% Mn. Long ton unit $0.85-$0.90 
Tri-State Concentrate, 60% zinc per ton $72.00 Domestic U.S. Government. GSA Basis $2.30 per unit for ‘8% Mn. ; 

ALUMINUM: Primary 50 Pound Ingots (99.5% plus) (Per pound 26.00¢ er CONCENTRATE: 90% MoS: F.o.b. Climax, Colorado. Per 
ANTIMONY: Lone Star Brand. F.o.b. Laredo, in bulk (Per pound 29.50¢ und Mo, plus container cost $1.25 
BISMUTH: (in ton lots) price per pound $2.25 TUNGSTEN CONCENTRATE: Domestic. 60% WOs Per short 
CADMIUM: Sticks and bars. 1 to 5 ton lots Price per pound 5 60 ton unit Nominal $24.00 
COBALT: 97-99%, keg of 500 pounds (Price per pound 1.50 Foreign: 65% WOs Per short ton unit (Scheelite) Nominal $20.25 
COLUMBIUM: Ingot Nominal, per pound $36.00- $55.00 Foreign: South American, Spanish, Portugese Nominal $20.00 
GERMANIUM: dioxide, high purity, gram 16.75-21.75¢ URANIUM ORE. F.0.b. purchase depot or company mill in accordance with 
LITHIUM: 98% (per pound $9.00-$12.00 AEC schedules and company buying contracts. Basic price is $1.50 per 
MAGNESIUM: Ingots (99.8%) F.o.b. Velasco, Texas per pound 36.00¢ pound of UsOs in ore assaying 0.10 percent. For each additional 0.01 add 
MERCURY: Flasks. Small lots, New York $208.00-$210.00 20¢. Subject to development allowance, premiums, penalties where 
NICKEL: “F’’ Ingots (5 pounds) F.o.b. Port Colbourne, Ontario 75.50¢ opplicable. 
PLUTONIUM: To July 1, 1962 AEC will pay $30.00 to $40.00 per NON-METALLIC MINERALS 

gram depending on plutonium 240 content. July 1, 1962 to 

June 30, 1963, per gram $30.00 BARITE: Oil well drilling. Minimum 4.25 specific gravity, 
SELENIUM: 99.5% per pound $6.59-$7.00 per short ton $16.00 
TELLURIUM: Common grade, Per pound $4.00 BENTONITE: Minus-200mesh. F.o.b. Wyoming. Per ton, carload lots =. 4 
THORIUM: per kilogram - $43.00 Oil Well grade. Packed in 100 pound paper bags $14 
TIN: Grade A Brands. New York (Per pound) Prompt delivery 101.00¢ BORON: technical grade F.o.b. Boron California. Per ton 347.30 
TITANIUM: 99.3% + Grade A-1 Sponge (Per pound) $1.50-$1.60 FLUORSPAR: Metallurgical grade. 72.5% effective CaF: content 
URANIUM: Rod (0.790 U-235) $16.00 Per Pound; Foil $16.75 per short ton F.o.b. Illinois-Kentucky mines $37.00-$41.00 
U-235: Nominal (Per pound $7.725 Mexican. 70% F.o.b. border, Duty paid $26.00-$27.00 
GOLD: United States Treasury Price $35.00 per ounce Acid Grade. 97% CaF: Bulk, F.o.b. mine $45.00-$49.00 
SILVER: Newly mined domestic. U.S. Treasury price per ounce 90.5¢ PERLITE: Crude: F.o.b. mine per short ton $3.00 to $5.00 

Foreign Handy Harmon 9138¢ Plaster grades. Crushed and sized. F.o.b. plants $7.00 to $9.00 
PLATINUM: Per ounce $82.00-$85.00 SULPHUR: Long ton, F.o.b. Hoskins Mound, Texas $22.50-$23.50 
ZIRCONIUM: Sponge, Per pound, Reactor Grade $5.00 

ORES AND CONCENTRATES London 
BERYLLIUM ORE: 10 to 12% BeO. F.o.b. mine, Colorado $46.00 per unit 

Small lot purchases at Custer, S. D., Spruce Pine, N. C., and December 23, 1960 
Franklin, N. H. Visual +? at $400.00 per short ton or by Per Long Ton = Equivalent cents per pound 
assaying at 8.0 to 8.9% , $40 per unit; 9.0 to 9.9%, $45; COPPER: Electrolytic spot £22 10s Od 28.19¢ 
over 10.0%, $48.00. LEAD: Refined 99% £ a3 2s 6d 7.89¢ 

CHROME ORE: F.o.b. railroad cars eastern seaports. Dry long tons. ZINC: Virgin, 98% £79 2s 6d 9.89¢ 
African (Rhodesian). 48% Cr°O*. 3 to 1 ratio $35.00-$36.00 ALUMINUM: Ingot, 99.5% £186 Os Od 23.25¢ 
African. (Transvaal). 48% Cr°O*. No ratio $26.00-$28.00 ANTIMONY: Regulus, 99.6% £207 10s Od 25.94¢ i 
Turkish, 48% Cr°O". 3 to 1 chrome-iron ratio Nominal $36.00-$37.00 TIN: Standard, 99.75% £796 Os Od 99.50¢ 
U.S. Government ore-purchase depot Grants Pass Oregon. Buying sus- TUNGSTEN: Long ton unit £0 150s Od $21.00¢ ‘ 
pended, quota filled *With Sterling Pound at $ 2.80 } 

COLUMBIUM-TANTALUM ORE: Per Pound Pentoxide Nominal $1.10 ’ 
IRON ORE: Lake Superior. Per gross ton Lower Lake Ports Quotations on metals and certain ores through the courtesy of 

Mesabi, Non Bessemer, 51.5% Fe $11.45 American Metal Market. New York, N 

WATER & OIL locations our specialty 
LAS FIED We succeed where others failed. Geo- 

C SI physical Surveys. Box 75181, Sanford 
ADVERTISING Sta., Los Angeles 5, Calif. W aa 

- : j * « 
HELP WANTED—Mertallurgist for Tuc- 

f ' ae ; ; son Mining Company. Requires degree 
GOLD-SILVER mine for sale or in metallurgy with ore testing and oper- 

lease. Plenty of good mill ore in ating experience. Salary open. Reply in 
sight. Louis DeRousse, Box 105, detail to P.O. Box 7187, Tucson, Ari- 
Mina. Nevad zona. Give experience, education, per- CONSULTING MINING ENGINEER 
Mina, Nevada. sonal data and salary requirements in 

first letter. 

HAVE DEPOSIT of diamond-bear- 
ing kimberlite. Need investors to FOR SALE—S&H model 30 gasoline A HIGHER PRICE FOR 
develop into one of world’s richest powered core drill on 1959 Dodge 
mines. Write Mr. Robert McCoun. W300M power wagon. Less than 100 
he Cte aan Sie 9 Cen hours total time. Accessory list, price LD 

C/O WI n oom 7 gis ry; ‘ vv and delivery on request to purchasing 
46th Street, New York, New York. agent, Florida Tile Industries, Inc., 

P.O. Box 451, Lakeland, Florida. iS COMING FAST 

FOR SALE OR LEASE WILL SELL or incorporate my Death aT 

The Wil-Bec C Clai Valley wonderstone, silica 99.84% pure Specialist for many years de 
e li- c Copper Ulaims 2 = ms ‘ “11: . . ° . ppe and snowflake marble. Over 3 million signing and building gold mills, 
4 miles from Needles tons in sight of each. David L. Dotson, 7 e 

11241 Woodcock Avenue, Pacoima, solving difficult gold recoveries 
E. R. “Bill” WILLIAMS Calif. Empire 6-9357. 

Yucca Valley. Calif. - te Rae from refractory gold ore. 
4 5 } ) c 7 r 7 ‘ ‘ , ‘ r . Phone FO 5-2312 P.O. Box 147 MINING GEOPHYSICIST — Major 

iron ore producer seeks to hire young 
man for permanent position on explora- W Pp WADE 

ae ‘ tion program in midwestern U.S. Salary ° ° 
ig gpecs Se ee open. Write Box 100, Mining World, 

geographical locations considered. 500 Howard St., San Francisco 5, Calif. 
Please send one to three pound repre- : : MARYSVILLE, MONTANA 5 
sentative sampling to show mineral va- es oe " 
riety and brief, informal description of FOR LEASE — Flagstone and building Cable WADE HELENA 
prospect or mine to: National Develop- stone quarries; located south of Burns, Telephone Helen . bs 
ment Society, P.O. Box 142, Rialto, Cal- Oregon. Contact Robert Hallett, P.O. P one Hickory 2-0105 

ifornia Box 83, Sumner, Washington. , 

66 MINING WORLD 



The Market Place 
SINCE 1898 DEALERS IN DEPENDABLE MINING EQUIPMENT 

CONCENTRATING TABLES 
-Dunham Economy Type Tables, 50” x 
11'°9” decks 

9—Deister super-duty diagonal deck standard 
tables 

DIESEL-ELECTRIC GENERATORS 
1—15 KW Waukesha-Hesselman 
1—30 KW Buda 
1—75 KVA Caterpillar, D-13000 
1—112/2 KVA Caterpillar, D-17000 
1—250 KVA Buda model 8D-CS-2505 

AIR TUGGER HOISTS 
1—Ingersoll-Rand Model DU 
3—Ingersoll-Rand Model D6U 
4—Ingersoll-Rand Model IH 
14—Sullivan Model E-111 
2—Ingersoll-Rand Model EUA 
1—Ingersoll-Rand Model 10-H 
4—Gardner-Denver Model MK 
2—Joy ‘'Turnbinair’’ Model F-113 
1—Sullivan Model L-111 
2—Ingersoll-Rand Model 10HR 
1—Sullivan Model HA 3 
3—Ingersoll-Rand Model HU 

AIR SLUSHER HOISTS 
1—Ingersoll-Rand Model HNNIJ 
1—Sullivan Model FF-211 
1—Sullivan Model F-212 

ELECTRIC TUGGERS AND SLUSHERS 
1—5 HP Sullivan, 2 drum slushers 
1—5 HP Sullivan Tugger 
2—7¥2 HP Sullivan tuggers 
1—15 HP Ingersoll-Rand size 15NN-IG, 2 drum 

slushers 
1—30 HP Joy Double Drum Slusher 
1—60 HP Sullivan 3 Drum Slusher 
1—10 HP Suilivan A-312 3 Drum Elec. Slusher 
1—20 HP Sullivan AF-312 3 Drum Elec. Slusher 

BALL AND ROD MILLS 
—4' x 4’ Marcy Ball Mill 
—4' x 4Y2' Hirsch Ball Mill 
-64\/2 Marcy Ball Mill 

1 
1 
1 
1—8' x 22” Hardinge Conical Ball Mill 

1—3’ x 8’ Morse New Rod Mill 
1—5’ x 10’ Denver Ball Mill 

CRUSHING ROLLS 
1—16” x 10” McFarlane 
1—40” x 20” Cedar Rapids 

CRUSHERS 
5” x 6” Denver Jaw Crusher 
24" x 3V2” New Morse Lab Crushers 

-4” x 6” New Morse Lab Crushers 
—5” x 6” New Morse Jaw Crusher 
—6” x 72” Hendy Crusher 
—10” x 16” Gruendler Roller Bearing Jaw 
Crusher 

1—10” x 20” Pacific Crusher 
1—20” x 36” Diamond Roller 

Plate, Jaw Crusher 
1—1'8” Traylor Type TY Gyratory Crusher 

LOCOMOTIVES 
1—1 Ton General Electric Battery Locomotive 
1—1¥2 Ton Mancha Trammer 
1—5 Ton Atlas Battery Locomotive 
2—5 Ton General Electric Battery Locomotives 
1—4 Ton Westinghouse Battery Locomotive 
1—4 Ton General Electric Trolley Locomotive 
1—4 Ton General Electric Battery Locomotive 
1—6 Ton Goodman Trolley Locomotive 
2—6 Ton Jeffrey Trolley Locomotives 
2—6 Ton General Electric Battery Locomotives 
1—7 Ton Atlas Battery Locomotive 
2—8 Ton General Electric Battery Locomotives 
3—8 Ton Ironton Battery Locomotives 
1—9 Ton Whitcomb Battery Locomotive 
4—10 Ton Atlas Battery Locomotives 
2—10 Ton Jeffrey Trolley Locomotives 
1—13 Ton Jeffrey Trolley Locomotive 
1—13 Ton Goodman Trolley Locomotive 
1—15 Ton Jeffrey Trolley Locomotive 

FILTERS 

1 
4 
3 
1 
1 
1 

Bearing, Steel 

1—3’' x 4’ Oliver Drum Filter 
1—4’ x 2’ Morse Drum Filter 
1—4’ x 8’ Eimco Drum Filter 
1—6’ x3’ Dorrco Internal Type Filter 
1—6’ x2’ disc Oliver Leaf Filter 
1—6’ x 5’ disc Morse Leof Filter 

FILTER PRESSES 
1—24” Shriver 
1—36” Sweetland #12 
2—4' x 10’ Kelly 

FLOTATION MACHINES 
1—1 cell Fagergren, 27” dia. type STD 
1—1 cell New Morse “‘Jetair’’ #7, 22” 

cell 
1—1 cell Fagergren, 36” x 36” cell 
1—2 cell Morse-Weinig, 37” x 37” cells 

cell Morse-Weinig, #15, 24” x 24” 
cell Stearns-Roger, 31” x 31” cells 
cell Denver Sub-A, #21, 38” x 44” cells 
cell Denver Sub-A, #21, 38” x 44” cells 
cell Fagergren, 36” x 36” cells 
cell Fagergren, 66” x 66” cells 

LABORATORY EQUIPMENT 
6—8” New Morse Disc Pulverizers 
1—8” Braun Mcdel UA Pulverizer with 2 HP 

integrally built motor 
1—Braun 8” Sieve-Shaker 
Se Electric Drying Ovens, Model 

M 

x 22” 

cells 

NOOLOS 

1 
1 
1 
1 
1 
1 

1—5” x 6” Denver Jaw Crusher 
4—4” x 6” New Morse Jaw Crushers 
6-214" x 32” New Morse Jaw Crushers 
2—12” Denver Lab Pressure Filters 
2—12” Stearns-Roger Lab Pressure Filters 
1—16” x 6” Lab Pub Mill 
1—18” x 27” Revolving Dryer 
2—14” x 19” Stearns-Roger Lab Ball Mills 
2—2000 gram Denver Lab Flotation Cells 

WELDERS 
2—300 AMP Lincoln Welders 
1—300 AMP G.E. Electric Welder 
1—300 AMP Hobart Welder gas engine driven 
1—300 AMP P & H Welder gas engine driven 
1—400 AMP Westinghouse Electric Welder 
1—400 AMP Allis-Chalmers Transformer Type 

Welder 

DRYERS 
1—8'2” x 60’ Squier Rotary Dryer, tire and 

roller type, 30 HP Motor and gear drive 

WE OWN WHAT WE ADVERTISE—ALL EQUIPMENT IN OUR DENVER STOCK WHERE INSPECTION CAN BE MADE 

MORSE BROS. MACHINERY COMPANY 
2900 Brighton Blvd. KEystone 4-5261 Denver 1, Golorado 

AMERICA’S LARGEST MINING LIQUIDATORS 

MACHINERY CENTER, INC. 
1201 So. 6th West 

AGITATORS 
2—25' dia. x 20’ deep Agitators, 48” impeller, 

30 HP, 220/440 V, steel tank 
1—Model S-3 ‘Lightnin’ ‘“’ Mixer, 220/440 V 
2—4' x 5’ Wemco Agitator, 1/2 HP 
1—10 x 12 Denver Super Agitator, 7/2 HP 
BALL MILLS 
1—7’ x 5’ Allis Chalmers, 150 HP. 2200 V 
1-7’ x 36” Hardinge Conical, Large Trunnion, 

100 HP 

P.O. Box 964 

Hardinge Conical, Large Trunnion, 

1—7’ x 48” Hardinge Conical, 150 HP 
BLOWERS 
1—14” x 21” Roots-Connersville Blowers, 75 HP, 

2300 V 
1—12” x 20” Sutorbilt Rotary, less motor 
2—TM8, Coppus Ventair, 15 HP 220/440 V 
CARS, MINE ORE 
26—31 cu. ft. Card Rocker Dump, 24” ga. 
7—186 cu. ft. Differential Rotary Dump, 24” ga. 

with rotary dump 
8—Mine Timber Trucks, 24” ga. 
2—Canton Car Transfer, 24” ga. 
CLASSIFIERS 
1—3” Dorrclone Type VRC 

’ x 20’ Dorr Duplex Rake, 5 HP 
Akins Spiral Classifier, double pitch, 

5 HP, 440 V 

WRITE FOR OUR 
COMPLETE LISTS 

COMPRESSORS 
1—1528 cfm Joy Model WNI114E, 300 HP Syn. 

motor, 2300 V, Excellent 
1—375 cfm Joy, Model WG 9, less motor 
1—500 cfm Ingersoll Rand, XRB, 100 HP, 440 V 
1—1200 cfm Ingersoll Rand, PRE-2, 250 HP Syn. 

440 V 
2-—2700 cfm Ingersoll Rand PRE-2, 500 HP 

CONVEYORS 
2—60” x 30’ Hewitt Robins Belt, 25/40 HP 

HU 4-7601 
CRUSHERS 
1—4’ Symons s‘d. Cone, fine bow! 75 HP moter 
1—48” x 16” Allis Chalmers rolls 
1—4’ Symons std. Cone Crusher, 125 HP, 440 V 
2—30 x 42 Pioneer Jaw Crusher RB, 125 HP 

TEFC 440 V 

4’ Symons Coke Crusher 

DRILL, DIAMOND 
1—Christensen Diamond Prod., 

motor skid 
N 

Model IU, air 

1—Master 2 stage, type PA, 
55,000 cfm 

FEEDERS 
1—30” x 13’ Sliding Belt Feeder, 11/2 HP like 

new, complete with hopper 
1—36” x 15’ Link Belt Apron Feeder, 3 HP 
4—18” x 40” Apron Feeder with drive 
2—60” x 15’ Pioneer Oro-Feeder 20 HP vari- 

drive 

100 HP, 440 V, 

Salt Lake City, Utah 

FILTERS 
1—6’ 6 disc Eimco, complete with >ccessories 
1-112’ x 12’ Oliver drum, complete acces- 

sories 
1—6’ x 8’ Morse Drum 
1—4’ 2 disc Eimco, nearly new 
GENERATORS 
1—36 KW Shepard diesel g*nerator, 220/440 V 

AC 
1—156 KVA GMC Diesel, 440 V 
3—475 KVA_ Busch-Shulzer Diesel Generators, 

440 V 

HEADFRAME 
1—90' All steel headframe, 12’ dia. sheaves 
HOISTS, TUGGER & SLUSHERS 
1—Ingersoll Rand, D6U, tugger, air 
1—Ingersoll Rand, EU, tugger, air 
10—Ingersoll Rand, HU tugger, air 
8—Joy, L-111, tugger, air 
1—Ingersoll Rand, 5NNOH, slusher, 440 V 
10—Gardner-Denver, HB, slusher, air 
3—Ingersoll-Rand, 1ONNIG, slusher, 440 V 
7—Joy, FF211, slusher, 440 V 
1—Joy, FF311, slusher, 440 V 
GS 

2—16” x 24” Denver Duplex Jigs, 1/2 HP motor 
LOCOMOTIVES 
3-12 Ton Mancha “Little Trammer’’, 

Batteries, 24” ga., complete 

THIS IS A PARTIAL 
INVENTORY — GET OUR LISTS 

1—4 ton Mancha ‘Titan A‘’, Edison Batteries, 
24” ga., complete 

1—8 Ton Plymouth diesel, 24” ga. w/scrubber 
MUCKING MACHINES 
2—12B Eimco ‘’Rockershovel’’, 24” ga. 
2—221 Eimco ‘’Rockershovel’’, 24” ga. 
1—12B Eimco ‘’Rockershovel’’, 18” ga. 
PUMPS 
1—No. 25 Ingersoll Rand Pump, air 
1—No. 35 Ingersoll Rand Pump, air 

Edison 



16° & 8° Gayco Air Separator W Motor ° 
24”x95' Hewitt Robins Belt Conveyor New In ex Oo A vertisers 

2—5'x8’ Kennedy Van Saun Air Swept Ball 
Tube Mills with disc feeders, fans, piping 6 . 

4\/2'x9' KVS Air Swept Ball Mill | M W Id 
2 Wemco 2M—HMS Plants n ining or 
6'x4’ & 6'x9’ Traylor Ball Mills 
No. 56 and 7'x15' Marcy Ball Mills 

10’ x48” & 6°x36” Hardinge Ball Mills Asterisk indicates firms whose products are catalogued in Mininc Wor.n’s 1960 Catalog, Survey 
4’xll’ & 7'x15' Marcy Rod Mills Y Directory Number 
18” x36” & 15x24” Rogers RB Jaw Crushers 
14°x28”, 30x36 & 48”x72 Jaw Crushers 

42” Traylor Gyratory Primary Crusher *Acker Drill C I 4 —. \ 4 
48” x 60” Allis Chalmers 6 Pes. Frame Jaw en ee ee . CaS NS TH . 

Crusher *Allis-Chalmers 14, 15 LeBus International Engineers 59 
52’ Symons Std. Cone Crusher 
7’ Symons Snort Head Cone Crusher "Alloy Steel & Metals Co 56 *Lima Div., Baldwin-Lima-Hamilton Corp. 10 
10—No. 6s Wilfley Concentrating Tables ‘ : ; 
78” x36'6” Akins Duplex Spiral Classifier American Cyanamid Co. 7 
8'x37'x19' Dorr Bow Rake Classifier e : . *Magma Copper Company 53 
8x60’ Rotary Dryer V2” Welded Shell American Manganese Stee! Div., 

3’x30’, 9’x162’ Allis Chalmers Rotary Kilns American Brake Shoe Co. 62 *Mine & Smelter Supply Co. 54, 55, 61 
4—30" x32” Dings Magnetic-Head Pulleys “A : . 
8 12, 23, 25, 45, 60 & 100 ton GE & GM merican Zinc Sales Co. 65 

Diesel Electric Locomotives Anaconda Company 2 “National Iron Company a 
25 ton Ind. Brn. Hoist Dsl. Loco. Crane 

6-2200 & 3078 Ingersoll Rand Elec. Compressors *Atlas Copco 1 

DARIEN, 60 E. 42nd Street, N.Y. 17, N.Y *Roebling’s Sons Corp., John A. 16 
*Baldwin-Lima-Hamilton Corp., 

Lima Division 10 
Bs *Sprague & Henwood, Inc. 48 

Mancha Little Trammer Loco. Late serial Boyles Gres. Drilling Co. oe *Stearns-Roger Mfg. Co. 18 
Mucker 12-B Eimco — Late serial *Brunner & Lay Inc. 60 

Air Tuggers GDCo. Model HK: 2000# cap *Stoody Company 44 
Feeder A-W Lima 42”x12 ft; steel apron *Bunker Hill Company 65 
Ball Mill 5x10 ft. Allis-Chalmers *Sturtevant Mill Company 3 

Ball Mill 6 ft. dia. x 5 ft. Straub 
Bali Mill 5 ft. dia. x 6 ft. Colo. |. Wks *Card Iron Works, C. S. 58 
Rod Mill 4x10 ft. Hardinge; periph. end dis ” . . 

Classifier 8x21'8” Dorr DSF duplex-rake Coast Mfg. & Supply Co. 53 Timken Roller Bearing Co. ° 
Crusher 20x36 Universal rir-brg ‘ 
Crusher 15x30 Buchanan Blake type Colerade Fuel & tren Corp. " 
Crusher 10x20 Denver Eq. rir-brg Vulcan tron Works 34 
Crushers 3 Kue-Ken 18” Gyracone *De} + 
Sele deeh dle th, wave eats Deister Concentrator Co., Inc. 68 

Triple Roll 30x18 Pioneer w new parts “Denver Equipment Company ‘ . 
: Western Machinery Company 

Rolls 30x18 Cedar Rapids Inside Back Cover Inside — — 

Flotation 6-Cells 56x56 Fag v-belt-dr 
Filter 3-Leaf 6 ft. American w/vac. eq ‘i - a er 
Thickener 28x10 Dorr low-head w /steel tank *Equi t Engi s, Inc. 6 Wertee Presiptetion Comp. . 
Samplers 60” & 28” Vezin standard type vee % *Wilfley & Sons Inc., A. R. 
Jig 24x36 Denver duplex Mineral Jig *Euclid Div., General Motors Corp. 13 : 
Krebs Cyclones 2 Size EE10B-4B 2-stage Guteide Back Cover 
Magnet 40” dia. Stearns w/rectifier, etc 

*General Motors Corp., Euclid Div. 13 

Paul F. Smith MARKET PLACE 

9 W. Ad t. Ph i i 
’ < ome, Aneene *Hardinge Company, Inc. 50 

Darien 68 
Hirsch Bros. 46 

. ss *Machinery Center, Inc. 67 
Humphreys Engineering Company 12 

RECENT PURCHASES! Morse Bros. Machinery Co. 67 

1—Symons 2’ standard cone crusher, 30 HP *Industrial Physics & Electronics Co 47 Perry Equipment Corp. 68 
2—Bonnet 7’ x 60’ rotary dryers, 58” shell ’ . as 4s 
2—Bonnet 6’ x 52 -6” rot. dryers, fans, cyclones * — idat *Pressey on 2—Davenport 8° x60’ dryers, 7/16" welded Inspiration Consolidated Copper Co. 53 

1—Lovisville 7’ x 70’ rotary cooler, Y2” welded International Smelting & Refining Co. _ 53 Smith, Paul 68 

SEND FOR CIRCULAR +860-A “Wade, W. R. 66 

1—Vulean 10’ x 11’ x 175’ rotary kiln, 13/16” "Keeney Company, Paul E. 38 Professional Directory 57 

shell, 2-tire, firing hood, etc. 
3—National Iron 10° x 78" rotary dryers, 34” 
1—8’ x 10’ x 125’ kiln, 5@” shell. 
2—Hardinge 8'8” x70’ rotary dryers, 53” 

welded shell, class #XA-18, complete 
1—8' x 60’ rot. kiln, Yo” welded shell. 
1—Kennedy 7’ x 9° contin. ball mill E N , 
2-—Hardinge 7’ x 36” conical pebble mills H 
3—Allis-Chal. 5° x 22’ bball mill, 150 HP. oon ran - 
1—Hardinge 4’ -6” x 16” conical ball mill. eriorit 
5—JAW CRUSHERS: 36” x 15”, 24” x 13”, 20” x aponswsy reyes 

6”, 18” x9”, 8” x 10” 

1-24” x 538’ trough-belt conveyor The simplicity, convenience and novelty that 
PERR EQUIP. CORP. characterize all CONCENCO equipment extend 

Base Bs. S600 SF. Ficus aonmemicih eediapenetehtoaniee Getieent = °C 3 e 2 

A mage ca PA. COBNCO Products ing. You simply drill oversize holes in the supply 
; include: Ore and Coal line, clamp on the nozzles and get effective 

Washing Tables, Vibrat- spray action, made possible by machined orifices 
ing Screens, Hydraulic and easily adjusted nozzle positions. Send for 

CORE DRILL OPERATORS. We Classifiers and related complete information. 
; : Feeding Equipment. 

purchased Government Surplus core 
drilling equipment. Will offer at big The Original Deister Co., Incorporated 1906 ' 

money-saving prices. Contact—Pres- * ” | The Deister Concentrator Co., Inc. 
sey & Son—Pueblo, Colo ‘ 

925 Glasgow Ave., Fort Wayne, Indiana ) 
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This Red Rubber is a better rubber 

for runners pumping abrasive pulps because 

it has... 
yyy 

Higher tensile 

strength 

Higher tear 

resistance 

High resilience 

and 

Greater abrasion 

resistance 

This permits handling coarser pulps at 

higher pumping speeds and heads... at lower costs!" 
These DENVER SRL Pump runners are especially suited for pumping 

This abrasive resistant stock is standard on grinding mill discharge to cyclone classifiers where coarse particles (up to %4”) 
all runners for DENVER SRL and SRL “Tru- 

Glandless’’ Pumps (sizes to 10’ x 8”). Other normally would be a problem. 

polymers are available for applications in- Tough, live DENVER SRL Red Rubber outwears, outlasts, outperforms 

varstng Sigh temporatores, offs or auids where generally-used gum rubber and allows DENVER SRL Rubber Lined Pumps to be 
abrasion is a secondary problem. 

used where metal pumps have been considered necessary. 

*We are interested in cutting your pumping costs—and we have the pumps 

to do it! Give us a chance at your toughest pumping job. 

THESE CHARTS TELL THE STORY.... 

MORE 
RUS ---- | _ ) WEARING LIFE 

68% GREATER LL elahlllel x 7 ] MORE 
TENSILE Ee Oe re $$’s SAVED 

TEAR RESISTANCE 
STRENGTH 



LOW GOST 
INSTALLATION 

LOW COST 
OPERATION 

LOW COST 
MAINTENANCE 

WiILPFILEYW sanp pumps 

atte Acid Pum 

COMPANIONS IN ECONOMICAL OPERATION 

. . 
Mit, Sand we 

Low cost pumping the built-in trade- 

mark of Wilfley Sand Pumps. Wilfley gives you low installation 

cost for the pump and prime mover. No auxiliary equipment 

necessary. 

Long-wearing parts—few in number, are constructed of the best 

alloy metal or rubber-compound for your service. Wilfley’s quick- 

change features allow speedy replacement of worn parts. Rugged, 

simple frame construction and packingless design guarantee 

trouble-free 24-hour service without attention. 

For lower pumping costs, higher output, longer 

pump life—specify Wilfley Sand Pumps. 

Individual Engineering on Every Application 
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